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I. INTRODUCTION

A. Purpose of the Wildland Fire Management Plan
The Wildland Fire Management Plan is a detailed program of action that provides specific
procedures for accomiplishing park management objectives. The implementation of this plan will
allow fire to play its ecological role in the park while protecting human life, developments, and
cultural resources. The plan includes specific fire prescriptions, incorporates the use of
management-ignited prescribed fire in predetermined areas, and suppresses all fires declared
wildfires. Fire is an active and powerful natural force which has the potential to affect all areas of
the park and many facets of park management at various times and to varying degrees. To
successfully manage a complex fire program and meet resource management objectives, Yellowstone
has developed this plan.

B. Environmental Compliance
The Environmental Assessment that accompanies this Wildland Fire Management Plan describes and
analyzes the potential environmental effects of the proposal and three alternatives. It was prepared
in compliance with the requirements of the National Environmental Policy Act and Section 7 of the
Endangered Species Act. Consuitation with the U.S. Fish and Wildlife Service was conducted
concurrent with public review of the Wildland Fire Management Plan and Environmental
Assessment. Additionally, the state Historic Preservation Offices for the states of Idaho, Montana,
and Wyoming were consulted,

C. Authority for Implementation of the Wildland Fire Management Plan
The suthority for implementing wildland fire management plans is found in the National Park
Service (NPS) Organic Act (16 USC 1, August 25, 1916), the 1976 Authorities Act (16 USC la),
and is further clarified in the National Parks and Recreation Act of 1978. The National Park S rvice
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II. COMPLIANCE WITH NATIONAL PARK SERVICE POLICY

A. Enabling Legislation , .
The Act of March 1, 1872 (17 Stat. 32), established Yellowstone National Park as the world’s first
pational park and laid the basic framework for the unique land-use policy embodied within the
present national park system. Yellowstone was " . . .dedicated and set apart as a public park or
pleasuring ground for the benefit and enjoyment of the people,” and * . . .for the preservation, from
injury or spoliation of all timber, mineral deposits, natural curiosities or wonders . . .and their
retention in their natural condition.”

The Act of May 7, 1894, provided for the protection of birds and mammals within Yellowstone
Nationai Park, prohibited hunting, and regulated fishing. '

The Act of March 1, 1928 (45 Stat. 1435), changed the east boundary of the park to conform more
closely with natural topographic features and added lands at the northwest corner of the park that
contzin petrified tree deposits and elk winter range.

A Presidential Proclamation of October 20, 1932, as authorized by the Congressional Act of May
26, 1926 (44 Stat. 656), added land north of the park, known as the Gardiner Addition, which
included additional wildtife winter range.

B. Resource Values to be Protected
The commanding features that initially attracted interest and led to the reservation of Yellowstone as
a national park were geological: the geothermal phenomena, the colorful Grand Canyon of the
Yellowstone River, the fossil forests, and the size and the elevation of Yellowstone Lake.

Approximately 60 percent of the world's famaroles, boiling springs, and geysers are located in the
park. Yellowstone Lake has a 110-mile shoreline and covers an area of 139 square miles. It has a
maximum depth exceeding 390 feet and supports the largest natural catthroat trout population in the
world.

In 1972, 95 percent of Yellowstone (2.01 million acres) was proposed for designation as wilderness.
Yellowstone National Park supports one of the continent’s largest and most varied large mammal
populations and is recognized as the largest, nearly intact ecosystem in the temperate zone.

In 1972, Yellowstone became the first American area to be designated as a Biosphere Reserve by the
United Nations Educational, Social, and Cultural Organization (UNESCO). In 1978, UNESCO
designated Yellowstone a World Heritage Site.

C. Role of the Fire Management Plan
National Park Service policy (NPS-18) requires that all parks with vegetation capable of sustaining
fire develop a wildland fire management plan that will meet the specific resource management
objectives for that park. Scientific evidence indicates that fires had been a part of Yeilowstone’s
environment for thousands of years prior to the arrival of modern man. Fires have played a role in
the formation of soil, vegetation, and wildlife patterns in Yellowstone.

D. Fire Policy History
Wildland fires in Yellowstone have been recorded since the first expeditions to the area during the
years 1869 to 1872. These eyewitness accounts reported fires covering many square miles burning
in various areas of the park, They also described the mosaic patterns left by earlier fires. Other

10



early writers and excerpts from Superintendents’ reports stated that many fires were started by
lightning. Most fires, however, were caused by humans. These fires resulted from campfires left
unattended by park visitors, hunters attempting to drive game from the park, or abandoned Indian
warming and cooking fires.

In 1872 Yellowstone National Park was established for the ". . . benefit and enjoyment of the
people.” In the 1870s, the interpretation of this enabling legislation was to preserve and protect park
resources. Because fire was seen as a destructive force, the fire management poticy for the first 100
years evolved into one of aggressively suppressing all forest fires.

In 1963 the Leopold Report (Leopold et al.) signaled a change in National Park Service attitude and
policy concerning fire’s role in the environment. This report suggested that natural areas in the
national park system be managed to create a reasonable illusion of primitive America, and to
maintain the biotic associations that prevailed when each area was first visited by white man. The
report attempted to explain the important and dynamic role that natural fire piays in an ecosystem.
As part of a management strategy, the changes caused by fire could improve the health of the natural
environment and increase its diversity.

In 1972 Yellowstone responded to the policy changes initiated by the Leopold Report by preparing a
natural fire management plan. This plan designated 340,784 acres in two backcountry regions of the
park as natural fire zones: the Mirror and Two Ocean plateaus. Ten fires burned a total of 831
acres in the fire seasons of 1972, 1973, and 1974. The successful experience of these seasons led to
the revision of the plan. This revised plan, including an environmental assessment prepared under
the National Environmental Policy Act, expanded the Natural Fire Zone to include most of the park.
Developed areas and a buffer zone around the park boundary were excluded from the Natural Fire
Zone. The revised plan was approved and implemented in 1976 and remained in effect until
suspended in July 1988,

11



III. DESCRIPTION OF AREA

A. General
Yellowstone National Park encompasses 2,221,772 acres (3,472 square miles} and is located
 — v, S "““‘2?’*—‘" o mmr . = i

and southeastern Idaho. The park lies within Wyoming’s Teton and Park counties, Montana's Park
and Gallatin counties, and Idaho's Fremont County. Adjacent and near to the park are the gateway
communities of West Yellowstone, Gardiner, Cooke City, and Silver Gate, Montana, and Cody,
Dubois, and Jackson, Wyoming.

Land ownership around the Yellowstone is primarily under the jurisdiction of the U.S. Forest
Service and the National Park Service. The national forests are the Gallatin, Targhee,
Bridger-Teton, Shoshone, Custer, and Beaverhead. The park units include Grand Teton National
Park and John D, Rockefetler, Jr., Memorial Parkway. A few small parcels of land owned by the
state of Montana border the park. A few privately-owned properties also border the park. The
Royal Teton Ranch, owned by the Church Universal and Triumphant, is the largest private
landowner. This ranch is located along the north boundary of the park, west of Gardiner, Montana.

B. Natural Resources
Yellowstone occupies a large mountainous plateau in the northern Rocky Mountains. Elevations
range from 5,200 feet to over 11,000 feet. The park is characterized by several broad, forested
volcanic plateans surrounded by the Absaroka Mountain Range on the east, the Gallatin Mountain
Range on the north, and the Red Mountzins on the south, Lakes such as Yellowstone, Shoshone,
Lewis, and Heart are prominent features in the park as are the Yellows_toue, Saake, Lewis,
Madison, Gibbon, Firehole, Gardner, and Lamar rivers. Water covers 101,235 acres of the park, or
approximatety 4 percent of the total area. '
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to a cold-climate coniferous forest. Whitebark pine and subalpine fir forests were eventually invaded
by lodgepole pine. Most of Yellowstone’s present forests became established between 1450-1860

and show past evidence of extensive fires. The Yellowstone and Lamar river valleys are covered by
dry grassiands and sagebrush steppe communities with Douglas-fir found on the north-facing slopes.

Vegetation covers 95 percent of the park; of which 81 percent is forested. The forested areas are
dominated by seven coniferous species, while sagebrush and grasslands cover 14 percent of the park.
Lodgepole pine covers approximately 1,802,841 acres or 76.5 percent of the forested area, while
whitebark pine covers 218,684 acres (12.1 percent), Douglas-fir covers 104,276 acres (5.8 percent),
and spruce/fir covers 100,075 acres (5.6 percent).

Wildlife .

Yellowstone is home to one of the largest concentrations of large and smafl mammals in the lower
48 states. Fifty-eight species of mammals occur in the park, including seven species of ungulates and
two species of bear. There are 279 species of birds, 18 species of fish, 5 species of reptiles, and 4
species of amphibians. Included on this list are black bear, elk, bison, moose, mule deer, pronghorn
antelope, bighorn sheep, coyote, snowshoe hare, porcupine, red fox, marten, weasel, marmot,
pocket gopher, squirrel, beaver, mountain lion, golden eagle, Canada goose, double~crested
cormorant, sandhill crane, biack-billed magpie, various gulls and ducks, sagebrush lizard, and
cutthroat trout.

Several species are protected by the federal Endangered Species Act. These species include the
endangered peregrine falcon (Falco peregrinus), bald eagle (Haliaeetus leucocephalus), and
whooping crane (Grus americana), and the threatened grizzly bear (Ursus arctos horribilis).
Comprehensive programs offer strategies to preserve healthy populations and minimize adverse
interactions with human activities for each of these species. There are no federaily-listed threatened
or endangered plant species in Yellowstone. See the accompanying Environmental Assessment for a
detailed description of threatened and endangered species.

Air and Water Quality

The quality of Yellowstone’s air and water is considered nearly pristine. The park is designated a
Class I airshed under the federal Clean Air Act, which means Yellowstone is charged with
protecting air quality values, including visibility, and ensuring that the airshed is not degraded by
external activity. Streams and lakes are also designated as Class I by the state of Wyoming,
primarily for the purposes of wastewater discharge.

Cultural Resources ~

For at least 10,000 years, Native Americans occupied the greater Yellowstone area. Currently,
archeological evidence indicates that the majority of the use occurred seasonally. Historically, the
Crow, Shoshone, Bannock, Nez Perce, Blackfeet, and Gros Ventre were known to have visited the
park (Cultural Sites Inventory for Yellowstone National Park, Midwest Archeological Center 1990).
Archeological and historic evidence indicates that one group of Shoshone known as the Sheepeaters
occupied portions of Yellowstone year-round during the first half of the nineteenth century. Further
archeological research may show that other prehistoric and historic Native American groups’
occupied the park year-round as well. A number of archeological sites provide evidence of the
Native Armerican presence in Yellowstone National Park. These sites include hearths, game drives,
base camps, chipping stations, rock shelters, wickiups, and tepee rings, among others.

Less than 10 percent of Yellowstone’s 2.2 million acres have received any kind of archeological

survey. As a result of the surveys, approximately 550 prehistoric and historic archeological sites
have been recorded. Included within the historic archeological sites are those of Euro-American
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. origin. The msjority of the archeological sites have not been evaluated for eligibility to the National

Register of Historic Places. One of the few sites that has been evaluated for eligibility to the
National Register is Obsidian Cliff, a prehistoric quarry site. It was determined to be so significant
that the process of nomiinating it as a National Historic Landmark has been initiated.

The ethinographic record for Yellowstone National Park is incomplete. The cultural resources

component of the Resource Management Plan will identify the need to develop an ethnogmplnc
overview and assessmiént. What little is known indicates that some "Native Amencan myths and
ethnohistoric reconstructions regard Yellowstone Lake and the immediate vwlmty as ethnic
homelands." (Finalized Archeological Work Plans for Yellowstone Nationai Park, Rocky Mountain
Region, 1991). The Kiowans, Apacheans, and Shoshoneans are three of the Native American
groups having a mythological/ethnohistorical connection with Yellowstone. '

* Yeliowstone National Park was established in 1872, becoming the world’s first national park. The

administration of the park was initially civilian (1872-1886), then u:uhtary (1886 -1916), and then
National Park Service (1916-present). Today, & number of historic sites and structures represent the
three types of administration. The majority of the historic structures are assocmted with the military
and Nationsl Park Service administrations and the development of concessions within the park.

Many of the buildings, bridges, and other structures built by the military, National Park Service, and
park concessioners represent the rustic style of architecture. Stonework, massive timbers, and
decorative woodwork were used to make buildings compatible with the natural setting.

Yellowstone has 952 historic structures on the List of Classified Structures (LCS); of these, 553 are
determined to.be eligible to or are listed on the National Register of Historic Places. The remaining
399 structures still need to be evaluated for eligibility to the National Regxster Five historic
structures have been designated as National Historic Landmarks. These include the museums at
Madison, Norris, and Fishing Bridge; the Northeast Entracice Station; and the Old Faithful Inn. The
majority of Yellowstone’s historic structures are focated within six historic districts and other
developed areas. Some of the structures, thongh, are located outside of the historic districts and
developed areas. Examples of these structures include backcountry cabins, ﬁre towers, and
interpretation kiosks.

Cultural landscapes in Yellowstone National Park have not been identified. The cultuiral component
of the Resource Managemeat Plan will mention the need to identify potential cuitural landscapes and
evaiuate their eligibility to the National Register of Historic Places.

Yellowstone National Park’s musenm collections include a diverse range of 19,000 natural and
cultural objects. These include paintings, pencil sketches, Native American objects, archeological
artifacts, historic objects, and a herbarium collection. Objects which are not curreatly in the
collection but are considered significant include historical furnishings and vehicles, the photographic
collection, rare books, and natural resource specimens. Yellowstone National Park’s archives
contain 700 linear feet of irreplsceable historical documents. The Research Library contains 8,000
reference titles and manuscnpts

Social and Economic Rmourcas -

The summer months of June, July, and Aupust are the primary visitation season in Yellowstone,
although the spring and fall (called the "shoulder seasons*)-are growing in popularity. Nearly 90
percent of visitation occurs during the summer, On peak visitation days nearly 30,000 visitors enter
the park. During the last decade, park Vts:tat:on has ranged from 1.9 million (1980) to 2.8 million
(1990).
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1V. FIRE MANAGEMENT POLICY

A. Agency Policy

B.

National Park Service management policy directs each park to prepare a wildland fire management
plan that is appropriate for that park’s purpose and resources. Fire management in Yellowstone is
based upon this policy and the revisions found in NPS-18 (revised June 1990).  This guideline
identifies fire as the most aggressive natural resources management tool employed by the National
Park Service. The guideline also states that all wildland fires are classified as either prescribed fires
or wildfires. Prescribed fires, naturally-ignited or management-ignited, may be authonized by an
approved wildland fire management plan and contribute to a park’s resource management objectives.
Wildfires are unplanned events and may not be used to achieve resource management objectives.

NPS-18 identifies three paramount considerations that should be addressed by each park’s fire
management program. They are: '

1. The protection of human life, both employee and public.
2. The protection of facilities and cultural resources.

3. The perpetuation of natural resources and their associated processes.

Park Policy __ ,

Yellowstone National Park further interprets NPS-18 through Yellowstone’s Master Plan (1974),
Resource Management Plan (1983), Statement For Management (1991), and other approved
documents. Specifically, these documents state the park’s objectives for wildland fire management
as follows: ' '

1. To protect human life, property, and designated resources.

2. To allow fire to play its ecological role in the park to the greatest extent possible through the
use of appropriate management techniques.

3. To suppress wildfires in a safe, cost-effective, and environmentally sensitive manner
commensurate with the values at risk.

4. To maintain an sctive fire prevention program.
5. To maintain a fully quatified fire management staff to iraplement the fire management plan.

6. To maintain an interpretive and public information program that will educate the public on the
ecological role of fire in the park and provide daily fire danger and situation information.
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Y. FIRE MANAGEMENT STRATEGIES

This Wildland Fire Management Plan identifies three integrated strategies to direct wildland fire
management in Yellowstone: suppression, management-ignited prescribed fire, and prescribed
natural fire,

Suppression:

This strategy includes all actions initiated to limit the growth of a wildfire. A "wildfire” is defined
as a free burning and unwanted fire requiring suppression action. Wildfires will always be
suppressed. There are three suppression options which allow the fire manager to suppress wildfires
st minimum cost and minimum impact to park resources. They are confine, contain, and control.
Wildfires will be suppressed in the safest and most cost-effective manner possible.

Management-Ignited Prescribed Fire:

Management-ignited prescribed fires are fires intentionally ignited to accomplish management
objectives as determined by an annual hazard fuel analysis program report. The goal is to reduce
the wildfire threat to human life and to protect facilities both inside the park and adjacent to the park
boundary. Escaped prescribed fires will be declared wildfires, and the appropriate suppression
response will be initiated,

Prescribed Natural Fire:

Prescribed natural fires are fires ignited by natural means (usually lightning) that are permitted to
burn under specific environmental conditions. The objective of prescribed natural fire is to
perpetuate natural processes. Each natural fire is aliowed to continue burning as long as it remains
within prescription. Fires that exceed these prescription limits will be declared wildfires, and the
appropriate suppression response will be initiated.

17






Figure 4: Map of Fire Management Zones
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Area: The Conditional Zone includes the area from the park boundary to one and one-half (1.5)
miles inside that boundary, including the Soda Butte drainage from its confluence with the Lamar
River to the Northeast Entrance and the Middie Creek Fork drainage of the Shoshone River located
inside the park’s east boundary. Improvements located outside of major developed areas and
included in this zone are: the smaller campgrounds, backcountry cabins, powerline corridor, picnic
areas, and telephone installations. These improvements are generally located in isolated areas of the
patk and do not warrant the level of protection that the areas within the Suppression Zone will
receive. The goal is to protect these improvements but to not create greater resource damage by
suppression ‘actions.

Prescribed Natural Fire Zone

Description: The Prescribed Natural Fire Zone includes areas within the park where
paturally-ignited fires will be allowed to burn under predetermined prescriptions designed to
perpetuate natural processes. The cause of all fires will be determined to ensure that they are
naturaily ignited; if not, appropriate management actions will be taken. All prescribed natural fires
will be monitored daily and decisions revalidated to ensure that each fire will remain within
prescription. A prescribed natural fire that exceeds prescription will be declared a wildfire and
appropriate suppression action taken.

All human-caused fires originating within or burning into this zone will be declared wildfires and
appropriate suppression action taken. Management-ignited prescribed fires may be used in this zone
to meet management objectives of hazard fuel reduction around a smaller campground or a
backcountry cabin.

Area: This zone encompasses the portion of the park inside the Conditional Zone, except for the
designated developed areas which are part of the Suppression Zone. Improvements in this. zone such
as campgrounds adjacent to developed areas, backcountry cabins, the powerline corridor, picaic
areas, telephone installations, and roads will receive special consideration when determining the
appropriate fire management action.

Fire History

Archeological records show that man has occupied the Yellowstone Plateau for at least the last
10,000 years (Lahren 1971). Excavations have revealed that early humans throughout North
America used fire for agriculture, food gathering, bunting, and warfare. Records from early fur
trappers and expeditions to Yellowstone attribute many fires to Indians, set for hunting, warfare, and
even to drive trappers out of their hiding places (Bonney and Bonney 1970}.

Written fire records date back to w-

1870, and significant fires are .

noted in early annual »

Superintendents’ reports. Fire ty

statistics from 1872 through ;

1899 are very sketchy with only "

large fires being reported. -

Record keeping improved 7 t ¢

somewhat at the u [
tum-of-the-century. From 1900 l ‘ ]
through 1929 approximately 374 G o va a mm om s
fires burned 11,670 acres. T

Figure S5: Lightning Fire Occurrence
Reliable fire statistics have been
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kept since 1930 (Figures 5, 6, 7 and 8 ). In the past 60 years, 1900 fires have bumed 908,052
acres. Lightning-caused fires numbered 1209 (Appendix CJ, while 691 fires were human-caused,
In the most active fire season in recorded history, 1988, 45 fires originating within Yellowstone
burned approximately 301,880 acres. Five fires originated outside Yellowstone and burned
approximately 492,000 acres within the park. Combined, a total of 793,880 acres were burned.
The largest of these fires, the North Fork fire, bumed a total of 406,359 acres. It was
human-caused and began on the Targhee National Forest.

Three fire history studies have

been conducted in Yellowstone. :

One study concentrated on the o 9.5
sagebrush and grassiands of the -

northern range (Houston 1973). gm..’

Another study was conducted on -

the Little Firehole River t -

watershed (Romme 1979). A -

third study reconstructed the fire -

kistory of a 320,000 acre study H[m !il- ‘ I | M

area located on the subalpine : A A premm——
plateaus in the south-central part i

of the park (Romme and Figure 6: Acreage by Lightning-Caused
Despain 1989). Currently a fire Fires

history study is under way in the

upper Lamar River drainage

{Amo and Barrett). Fire history studies have also been conducted in Montana and Alberta, Canada
(Amo 1980}, in similar fuel types. All studies support the conclusions that fire has had a substantial
influence on plant community succession and that fire has long played an ecological role in the
environment.

Houston’s study (1973), on the A
edge of the low-elevation
sagebrush steppe, sampied 34
trees with an average age of 322
years. Analysis indicated that
the average mean.interval
between fires was 53-96 years,
with mean intervals for
individual trees ranging from
36-108 years. The mean

adjusted fire interval for the

™ e 18 1978 1™ 19

study area was 20-25 years, with _ o

eight to ten large fires buming Figure 7: Human caused Fire
significant acreage over the past Occurrence

300 to 400 years (see Figure 9).

Fire suppression efforts from

1886 until 1972 were almost completely successful on the sagebrush steppe of the northern range.
The largest fire on the northern range prior to 1988 burned approximately 460 acres.

The fire history studies summarized by Amo (1980) for the subalpine forests of Montana and
Alberta reported fire frequencies ranging from 63 to 153 years, Romme and Despain’s (1989) study
of 320,000 acres in Yellowstone’s subalpine forests showed fire frequencies of approximately 300 to
400 years. This study also reported that less than 10 percent of the watershed had burned in the
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previous 350 years. The study -
concluded that most of the study
area was an even-aged stand and ] e
had last burned between 1690
and 1740, ’
14
An analysis of these two studies :
suggests that a principal reason -
for the differences between the
fire frequency estimates is fuel
accumulation. Romme and ' e . .
Despain’s study area in i )
Yellowstone was at a higiier Figure 8: Acreage by Human-Caused

elevation where growing
conditions are less productive,
leading to less understory
growth. Additionally, Amo’s study reported more areas of mountain pine beetle infestation. This
would contribute to greater fuel accumulation on the forest floor thus making it possible for fires to
spread through the area more frequently. '

Fires

The fire history of Yellowstone has been . T porce of e sty ar 4 erd i 2-yer i

influenced by man and by man’s fire
suppression efforts. Romme and Despain
(1989} evatuated Yellowstone's fire history in
light of the 1988 fires (see Figure 9). They
suggested that fire suppression efforts since
1886 may have only postponed the fires of
1988 by a few decades. They noted that
large fires might have occurred during the dry
summers of 1949, 1953, 1960, or 1961
without fire suppression efforts. They further
noted that fire behavior in terms of heat
release, flame height, and rate of spread were
probably similar to the fires that burned a
significant percentage of their study area
around 1700 (see Figure 8). They concluded
that the 1988 fires represented 2 nearly
natural event. The fires were mainly the
resuit of extremely warm, dry, and windy
weather combined with an extensive forest
cover of highly flammable fuels, mainly
lodgepole pine. This lodgepole pine forest
was established following extensive fires
around 1700 which burned a significant
portion of Yellowstone (Figure 9).

Fire Effects

1. Vegetation
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Figure 9: Fire History

Fire has been an important factor in Yellowstone’s environment whenever vegetation has covered the
ground. Fire is one of the major environmental factors influencing the relationships between the
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various forms of life and their environment. The plants and animals that inhabit the park have
adapted to the effects of fire. The ability to sustain life is improved by fire in many habitats. In
nearly all forms of life, the number of species is highest in post-burn forest communities Jjust before
the tree crowns grow together and completely shade the forest floor. Fires that burned before
Yellowstone was established created a mosaic of forests in various stages of regrowth. This mosaic
is an important part of the Yellowstone landscape and is vital to the preservation of the natural
qualities of the park. ' '

Plant species are adapted to fire in many ways. Species that reproduce by either seed or vegetative
means can better survive disturbance, including fire. The serotinous cones of lodgepole pine are an
example of a specific adaptation to fire. The windblown seeds of Engelmann spruce and subalpine
fir as well as the habit of the Clark’s nutcracker, which caches whitebark pine seeds, are also
mechanisms that reintroduce plants to a burned area. Research following the 1988 fires (Clark et al.
1990) has shown that a great number of seeds from numerous plant species survived the fires in the
soil. Other studies (Despain 1990) have found that within a year these seeds, along with rhizomes,
bulbs, root crowns, and other reproductive structures, provide a highly variable plant cover on the
burned sites. ' ‘

Mineral nutrients are vitally important to plants, and an initial increase in plant nutrients following a
fire may last up to four years. A corresponding increase in plant productivity may last for a fonger
period, depending upon the species (Christensen 1988). Following  fire, there is also an abundant
supply of soluble minerals which are absorbed and increase plant growth (Despain 1972),

The effects of fire on vegetation are highly dependant upon the environmental conditions and the
plant community that existed on the site before fire. In grassland fuel types, fire stimulates
flowering in many species, such as lupine, and production of vigorous new leaves in many grasses.
Small areas beneath sagebrush plants can burn sufficiently to kill all piants and seeds, providing
seedbeds for neighboring plants, Open areas occur in forested communities where deep
accumulations of organic matter burn during a fire. These sites are places for seediing
establishment. In sites where soil nutrients are favorable and water is readily available, the plant
community is abundant and diverse. When these communities burn, revegetation occurs quickly. In
sites where growing conditions are poor and the plant community is sparse, the post-burn vegetation
is scattered and slow in covering the ground.

Fire intensity may also effect the vegetative response to fire. Where soil and duff moisture content
is high, there is little effect on the vegetation other than killing the above-ground trees or shrubs.
When soil and duff moisture content is low, the above- ground piants as well as seeds and rhizomes
in the upper soil layer can be killed. The vegetation must then regrow from seeds and plant parts
found deeper in the soil. Fire intensity can therefore add to the overall mosaic pattern of the park’s
plant communities. '

2. Wildlife

a. Large Mammals ,

The indirect effects of fire on large mammals are more significant than direct mortalities due to
fire. Large mammals and their forage species in Yellowstone evolved in the presence of fire.
Fire effects tend to be positive for ungulates in the long-term. Short-term displacement does
occur during  fire, but animals soon return to the bumed areas and resume grazing after the
fire’s passage. Wildlife often responds favorably following fire due to changes in plant
succession; increased production of grasses, forbs, and shrubs; higher protein and lower fiber
content in forages; earlier spring greenup; and the availability of a more diverse diet (Singer,
et.al. 1989),
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Direct effects of fire on faunal populations vary greatly. Vertebrates are rarely killed in fires;
where death does occur, the number is usually small. The numbers of invertebrates may
decrease initiaily; however, certain species that are attracted by heat, smoke, or damaged trees
may increase during or after a fire. The post-fire environment results in a sudden change of
habitat structure and local microclimate which will have varying influences depending upon the
species (USDA GTR WO-6 1978).

Gy pifeosa-dota fou nuirsl bygrrothgrad jhygng 10 Edngicatpdgond pf 21 rpdigaprnipred

grizzly bears in the Greater Yellowstone Area (GYA), 13 moved into burnead areas after the fire
front passed, 3 remained within active burns, 3 stayed outside the burn perimeters, and 2 were
not accounted for. The fires did not affect choice of den sites, annual range sizes, or mean

rates of movement. The immediate effect of the fires was an increased food source in the form
of ungulate carcasses (Blanchard and Knight 1989).

b. Birds

Fires are instrumental in increasing vegetative structural diversity through mosaic burn patterns
and edge effect. This, in turn, improves bird diversity, an lmportant factor affecting bird
populations in coniferous forests, Bird densities vary with the .age and structure of the forest
stands. Breeding bird densities increase in young forests, suggesting that periodic burning of
lodgepole pine forests _promotes greater biotic diversity (Taylor 1973). Bird species belonging
to the bark-foragmg gu:ld increase in numbers for the first few years following fire due to an
increase in insect populations attracted to areas with fire-killed trees.

Old-growth forests support unique species of birds that have extremely narrow habitat
requirements. Fire may have » negatwe impact on birds dependent upon old-growth forests by
eliminating a niche for a particular species. These species may be displaced to other areas that
have old-growth forests. These species may eventually return to previously bumed areas in
larger numbers as the stand ages.

¢. Fisheries

The effects of fire on aquatic ecosystems and fisheries can be classified as immediate,
intermediate, and long-term. Immediate effects can include raised water temperatures, Ph, and
alkalinity, as well as problems associated with suppression efforts, such as fire retardant
accidentally entering a iake or stream. Previous observations show that fire retardant can cause
stress or death to aquatic organisms including fish in localized areas (Mills 1989). The effects
of fire are generally greater in headwater streams and progressively decrease with increased
stream size (Minshall et al, 1989).

Intermediate effects are less disruptive. Increased sediment levels, turbidity, and erosion of
stream channels can be expected in some watersheds. In some circumstances pools may fill
with sediments, but this is generally offset by the increase in large woody debris which creates

" new pools. Dramatic influences on water chemistry are generally prevented since chemicals
become diluted; are absorbed by plants; or bind to soil, roots, and debris. After extensive fires
nutrient output will increase because the terrestrial plant absorption rate will be reduced and
there will be increased mineralization and leaching of elements. accumulated in the watershed
(Minshall et al, 1989), It is likely that shght increases in water temperatures will occur (Albin
1979) which, when wnpled with increases in light (due to overstory removal) and nutrients, will
increase primary and secondary production, including growth of algae and aquatic vascular
plants, invertebrates, and fish (Minshall et al. 1989).

Most of the long-term aquatic responses to fire will be closely allied with the recovery of the



forest and understory vegetation. Eventually, recovery of the forest cover should result in
increased shading of the streams, decreased runoff and nutrient input, and the return of the
streams to their prefire state. Factors that regulate forest succession in the Yellowstone area,
such as soil and geologic type, elevation, and climate, cause streams and fisheries to differ in
their long-term responses to disturbance from wildfire (Minshall et al. 1989).

Overall, the impacts of fires on fish populations and fisheries are expected to be minimal and
short-term {Varley 1989},

3. Water Quality
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_the increased availability of autrients, are directly responsible for increased plant production
"following fires (Christensen 1988).

5. Air Quality

Smoke and the chemicals produced by forest fires have a variety of effects upon air quality. The
primary products of combustion of organic materials include carbon dioxide, water vapor, carbon
monoxide, particulate matter, hydrocarbons, nitrogen oxides, and trace minerals. In addition to the
compounds considered pollutants in smoke, forest fire smoke also contains-and distributes elements,
compounds, and minerals considered to be "biological building blocks™ necessary for the creation
and production of plant tissues. Nutrients that were previously stered in vegetative or woody matter,
such as carbon, phosphorus, nitrogen, calcium, and potassium, while mostly released as ash, are
also carried in smoke and fall to the earth’s surface over a broad geographic area. Although not
widely studied, it is hypothesized that these nutrients may stimulate plant production in areas
receiving the fallout from forest fires. Smoke is also known to have anti-fungal properties, but the
effect of this phenomens on adjacent unburned plant communities has not been adequately
researched.

Air quality standards for allowable emissions are based on health effects. These standards are
intended to protect sensitive members of the population with adequate safety margins. Intense
exposure and effects on humans from smoke is usually limited to firefighters suppressing forest fires
or personnel conductmg management-lgmted prescribed fires. A more detailed discussion of air
quality is located in Chapter X1 of this plan; Air Quality/Smoke Management Guidelines.

Fire Behavior and Fuel Types

The majonty of fires that occur in Yeliowstone exlnbrt fire behavior that can be categorized under
two scenarios. In the first, a fire is started when lightning strikes a snag, After ignition, the snag
smolders for several days and then burns out. In the second, ladder fuels (low branches, small
trees, or shrubs growing at different levels) in the understory are present, dry conditions exist, and
high winds carry the fire into the overstory, which sustains an independent crown fire that rapidly
increases the fire’s size. Because the majority of the park is high plateau country with few naturai
barriers, these fires will continue to spread until the wind dies down.

Fires behave in these two ways in Yellowstone due to a lack of herbaceous and woody fuels on the
forest floor that are capable of sustaining a surface fire in a normal year. In most years the fuelbed
of grass and low shrubs present in the understory does not cure until the fall snows begin. Green
grass and shrubs, with mlatweiy high fuel moisture contents, inhibit the spread of fire in many
understory fuel typw Fires in these fuelbeds may smolder for several days while spreading from
log to log before going out during the next rain.

There are portions of the park where a dense tree understory does exist. Fires in these areas
produce intensities that are hot enough to ignite seedlings and saplmgs in the understory and carry
fire into overstory crowns, During periods of dry conditions with high winds, fires spread very
rapidly through tree crowns independent of surface fire. Long-range spotting (transport of burning
material by wind) of up to two miles may occur. This scenario describes how large acreages have
burned in Yellowstone approximately every 250 to 300 years. These fires become "stand-replacing
events" that may burn more thaa one million acres in a single summer. :

Despain (1973) has classified all the major forested cover types in Yellowstone by species and
described the associated fire behavior for each cover type, Growth characteristics of each species
play a significant role in fire behavior. The forests in Yellowstone are singularly lacking in shrubs;
understory fuels are predominantly young trees. The description of each forest (or fuel) type and
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how fire behaves in it will be discussed separately. Fire behavior characteristics will be discussed
for "normal,” "intense,” and "extreme” situations.

1.

Lodgepole Pine Fuel Types and Associated Fire Behavior

A key factor in the lodgepole pine burning cycle is the time since the last fire and subsequent
development of the understory. Lodgepole pine is a self-pruning tree. As the tree grows, the
crown of green branches rises higher above ground and the trunk is left devoid of branches.
This sparse foliage and branching characteristic of young lodgepole pine does not provide much
burnable fuel in the understory. The only substantial fine fuels are pine needles and small twigs
which are located in the tree crowns in most lodgepole pine cover types. Lodgepole pine is
classified into five cover types: LPO, LP1, LP2, LP3 and LP.

LODGEPOLE PINE COVER TYPES

COVER TYPE - 30 (LP0)

The LPO cover type is defined as recently burned lodgepole pine stands
in the grass to seedling/sapling stage before canopy closure. These
stands are approximately O to 40 years post-fire.

COVER TYPE - 31 (LP1)

The LP1 cover type is defined as a ciosed canopy of even-aged, usually
dense lodgepole pine where trees are younger and shorter than those of
neighboring stands. These stands are characterized as 2 "young pole”
successional stage. A good example of an LP1 stand is found on an
outwash plain at West Yellowstone, Montana, where islands of
scattered short trees are next to islands of scattered larger trees, These
stands are approximately 40 to 100 years post-fire.

COVER TYPE - 32 (LI2)

The LP2 cover type is defined as a closed canopy dominated by
lodgepole pine. The overstory is still largely intact. Mature lodgepole
pine is the successional stage. The understory is usually small to .
medium Engelmann spruce and subalpine fir seedlings and saplings but
may also be dominated by lodgepole pine. These stands are
approximately 100 to 300 years post-fire.

COVER TYPE - 33 (LP3)
The LP3 cover type is defined as having a ragged canopy of
predominately old-growth lodgepole pine but also containing some

* Engelmann spruce, subalpine fir, snd whitebark pine in the pole-size

class. The stand is considered an old-growth lodgepole pine
successional stage. The understory is smal! to farge spruce and fir
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COVER TYPE - 34 (LP)

The LP cover type is defined as a canopy dominated by old-growth
lodgepole pine which are beginning to break up. The understory is
lodgepole pine and whitebark pine. Stands are usuatly found on
thyolitic soils and are multi-aged. Lodgepole pine is the climax or
persistent seral species. These stands are three hundred plus years post-
fire,

The most representative National Fire-Danger Rating System (NFDRS) fuel model for lodgepole
pine in Yellowstone is Model G, a dense conifer stand that has a heavy accumulation of litter
and downed woody material. These stands are typically old-growth stands affected by insect,
disease, wind, or ice damage which creates a heavy buildup of dead material on the forest floor.
The undergrowth is variable, but shrubs are usually restricted to openings. Model G reflects the
conditions often found in windthrown or bug-killed stands of lodgepole pine classified as LP2
and LP3 stands - - the fuel types that exhibit extreme fire behavior. Model G overpredicts fire
behavior in the younger lodgepole pine stands described by LPO, LP1, and LP, These types
(LPO, LP1, and LP) are best represented by Model H, which is characterized by healthy
lodgepole pine stands with sparse undergrowth and a thin layer of ground fuels.

The most representative Northern Forest Fire Lab (NFFL) fire behavior model for predicting
fire behavior in lodgepole pine is Model 8, closed timber litter. The fire behavior of Model 10,
timber litter and understory, best represents stands where there is significant down and dead
lodgepole pine logs. Fire behavior Model 12, medium logging slash, has been used successfully
to predict surface fire behavior in stands of lodgepole pine with 30 tons or more per.acre of
down and dead material. When crowning and long-range spotting occurs, crown: ﬁre models
will be used to predict fire behavior and spread. :

"Normal" fire behavior conditions in lodgepole pine are characterized by periodic (average)
prec:p:tatxon generally received in afternoon thundershowers, Total precipitation accumulation
is usually light but enough to keep fuel moistures high both for fine fuels such as grasses and
pine needles and the larger down and dead logs found on the forest floor. During a pormal
year, Yellowstone will record 20 to 25 lightning-caused fires that will burn less than a total of
five acres. Often, each fire involves a single snag and is detected by lookouts. These fires are
most often extinguished by rain from the same storm system that started them. These fires have
little resistance to contro}, are easy to extinguish, and burn less than one-tenth of an acre. Such
fires only burn a single snag and a smali area of duff and/or fine fuels on the fomt floor
adjacent to the snag.

"Intense” fire behavior in lodgepole pine occurs during extended periods of littie or no rainfail.
Fuel moisture levels drop and fires are ignited by lightning during thunderstorms. These starts
spread at steady rates of one to five acres per day in areas where there is an understory of
spruce and fir trees to carry the fire. Fire spread is mainly through the understory and from log
to log, occasionally torching individual trees with some short-range spotting. ‘The "intense”
scepario weather conditions are such that just enough precipitation is received at intervals of 10
to 14 days to keep the fire danger below the extreme level. - Fires ignited under these conditions
may burn for months, consuming 1000 to 4000 acres; most acreage is burned diring one or two
short duration crown fire "runs” driven by high winds under dry conditions.

"Extreme” fire behavior conditions result when fires that start in old-growth lodgepole pine

stands (LP3) containing an understory of spruce and fir reproduction are driven by high winds
and become very large. Other factors contributing to "extreme" fire behavior include: (i) a
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significant understory of ladder fuels; (2) drought conditions or long-term drying where 1000-
hour fuel (logs 3 to 8 inches diameter-at-breast-height [DBH]) moisture values drop below 10
percent; and (3) high winds sustained for a significant period of time, such as would be
experienced in the passage of a dry cold front with strong winds aloft. The resultant fire
behavior is an independent crown fire driven by high winds with short duration sustained ruas of
10 miles per hour. Long-range spotting occurs ahead of the main fire front. Fire intensities
will be sustained until significant precipitation occurs or high winds cease. These fires will be
beyond the capabilities of any suppression efforts. '

Douglas-fir Fuel Types and Associated Fire Behavior

The typical fire in the Douglas-fir fuel type begins in an isolated pocket of the stand, then

simply goes out without spreading into the sagebrush and grass. The potential for the fire to
spread into dead grass fuels is reduced due to grazing by ¢lk and bison. In summer months,
greenup of the grass hinders fire spread. In the fall, the potential fire spread is reduced because
grass fuels often remain green until the first snowfall, and ignition sources diminish with the
cessation of lightning storms around mid-September, Fire spread in this fuel type is dependent
upon fire being carried by the grass, burning into the crowns of sagebrush, and being spread by
high winds from bush to bush. With low winds, fire creeps through the grass, smolders, and
then burns out when temperatures drop and relative humidity rises.

DOUGLAS-FIR COVER TYPES

COVER TYPE - 20 (DF0)

The DFO cover type is characterized by burned or harvested Douglas-fir
stands in the grass to seedling/sapling stage before canopy closure.
Reproduction is mainly Douglas-fir.

COVER TYPE - 21 (DF1)

The DF1 cover type is a closed canopy of usually dense, even-aged
Douglas-fir where trees are younger and shorter than those of
neighboring stands. This type is a young successional stage and is
approximately 40 to 100 years post-fire,

COVER TYPE - 22 (DF2)

The DF2 cover type is a closed canopy dominated by Douglas-fir, The
overstory is still fargely intact. It is considered a middle-aged
Douglas-fir successional stage. The understory is usually small to
medium Douglas-fir seedlings and saplings. This type is approximately

100 to 200 years post-fire.
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to ten fires during one storm. Fire spread is slow in surface fuels, but high fire intensities make
these fires highly resistant to control, requiring large amounts of water and numerous personnel
to halt the fire’s spread. Many trees "crown out” during periods of high winds, sometimes
causing spot fires to develop up to one-quarter mile downwind from the main fire. Fire also
spreads to surrounding areas of sagebrush and cured grass, with a rapid spread through these
areas driven by strong winds. Duff and litter layers are consumed down to mineral soil. Mop-
up requires a major commitment of resources for many days.

Spruce/Fir Fuel Types and Associated Fire Behavior

Typical spruce/fir stands are dominated by Engelmann spruce and subalpine fir in both the
overstory and understory, Lodgepole pine, Douglas-fir, or whitebark pine may be present. In
many areas, lodgepole pine may be a significant species component while whitebark pine may
be the dominant species at higher elevations.

Most spruce/fir stands are located in moist areas with supplemental ground water. Fuels consist
of grasses, herbs, shrubs, and all age classes of spruce and fir trees,

SPRUCE/FIR COVER TYPES

COVER TYPE - 40 (SF0)

The SFO cover type is found in recently disturbed wet areas or high
elevation cirques where reproduction is clearly dominated by
Englemann spruce and subalpine fir. Canopy closure has not been
achieved.

COVER TYPE - 41 (SF1)

The SF1 cover type is an even-aged, closed stand dominated by sapling
to pole-size Englemann spruce and subalpine fir. Whitebark pine may
also be present in significant numbers. This type commonly occurs in
high-elevation cirques where shade and late melting snow make
conditions unfavorable for lodgepole pine and whitebark pine. This

type may also be found in wet sites at lower elevations.

COVER TYPE - 44 (SF)

The SF cover type is a stand dominated by Engelmann spruce and
subaipine fir in both overstory and understory. Lodgepole pine,
Douglas-fir, or whitebark pine may be present, but are & minor stand

component.

"Normal" fire behavior in spruce/fir stands is of low intensity due to the wet sites this fuel type
inhabits. These sites are wet enough to retard a fire’s spread through carrier fuels. Single trees
will "torch out” when struck by lightning, but fire generally does not spread from the spruce/fir
type to other fuel types under normal conditions.
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“Intense” fire behavior in spruce/fir stands occurs when fire spreads into other fuel types. This
may occur late in the fall when cured vegetation dries out sufficiently to carry a fire. Ladder
fuels are characteristic of this fuel type, and under dry conditions individuat and smatt groups of
trees may “torch out” and spread the fire through short-range spotting. Strong winds may
spread the fire from crown to crown independent of the surface fire.

"Extreme” fire behavior is possible only under extended drought conditions when ground water
dries up, reducing fuel moistures to levels low enough to allow surface fires to spread rapidly
with intensities high enough to involve the tree crowns. Groups of trees may "torch” and the
fire will then spread from crown to crown and by spotting. Lightning struck spruce or fir trees
will readily ignite in drought conditions and carry fire into iodgepole pine and Douglas-fir
stands. These fires have the potential to bum large acreages.

Whitebark Pine Fuel Types and Associated Fire Behavior

Whitebark pine is found at high elevations and is generally associated with Engelmann spruce,
subalpine fir, and lodgepole pine. The understory of these stands is dominated by whitebark
pine and may contain Engelmann spruce and subalpine fir. The understory provides sufficient
ladder fuels to spread fire into tree crowns. Typically, whitebark pine only dries out in drought
years. Whitebark pine stands exhibit similar fire behavior as lodgepole pine does, except they
are located at higher, cooler, and wetter sites and, therefore, do not bumn as frequently.

WHITEBARK PINE COVER TYPES

COVER TYPE - 50 (WB0)

The WBO cover type is found in recently burned whitebark pine stands,
usuatly located near upper timberline where whitebark pine clearly
dominates reproduction.

COVER TYPE - 51 (WB1)

The WB1 cover type is an even-aged, closed whitebark pine stand
where trees are younger and shorter than those of neighboring stands.
Trees are small pole-size.

COVER TYPE - 52 (WB2) -

The WB2 cover type is a closed canopy dominated by whitebark pine.
The overstory is still largely intact. Trees are pole- to mature- size.
The understory is usually composed of small to medium Engelmann
spruce and subalpine fir seedlings and saplings but may be mostly
whitebark pine, These stands are approximately 100 to 300 years post-

fire.

32




COVER TYPE - 53 (WB3)

The WB3 cover type is a stand dominated by middle-age whitebark pine
which may also contain considerable Engelmann spruce, subalpine fir,
or lodgepole pine. The understory is a combination of Engelmann
spruce, subalpine fir, and whitebark pine.

COVER TYPE - 54 (WB)
The WB cover type is a stand of middle-age to old-growth whitebark
pine where the reproduction is mostly whitebark pine. '

Fire behavior in "normal” and "intense” years generally involves a tree struck by lightning
which burns & small area of grass, litter, and duff in close proximity to the base of that tree.
Stands with significant understory fuels may experience the spread of the fire through ladder
fuels into tree crowns. Strong winds are necessary to spread the fire by spotting or independent
crown fire,

"Extreme"” fire behavior occurs only in drought years. In these dry years, fire can be expected
to crown and spot, especially in stands where spruce and fir form a significant part of the
understory. Strong winds are necessary to sustain continued fire spread in whitebark pine.

Aspen Fuel Types and Associated Fire Behavior

Fire behavior in aspen is usually limited to slow moving, wind- driven fires carried by grass
Grassy fuels normally do not cure until late September, well past the normal lightning storm
season.

ASPEN COVER TYPES

: COVER TYPE - 70 (ASPO)
The ASPO cover type is an early post-disturbance aspen stand with
“ predominantly sapling size trees. Trees are usually less than 10 feet tall.
Some stands may be maintained in this type by harsh environmental

M conditions, heavy browsing, or both.
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COVER TYPE - 71 (ASP1) _

The ASP1 cover type is a stand of predominantly small, pole-size,
usually vigorous trees. Some stands may be relatively old but stunted
by environmental conditions.

COVER TYPE - 72 (ASP2)
The ASP2 cover type is a stand of pole-size to middle-age trees with
more-or-less even canopy and little mortality.

COVER TYPE - 73 (ASP3)

The ASP3 cover type is a middle-age to old-growth stand with conifer
species well represented to abundant in sapling to pole-size or
occasionally mature-size age classes. The overstory is at or near the
point of breaking up and being replaced by the emerging conifer
understory. )

COVER TYPE - 74 (ASP)

The ASP cover type is @ mature to old-growth stand where aspen is the
climax or at least a long persistent seral species, Sapling or pole-size
aspen are usually well represented and indicate the persistence of aspen
dominance through at least another stand cycie. The presence of
conifer species is limited to a few individuals, typically sapling to

mature age classes,

Historically, fire starts in aspen fuel types are caused by humans, Most aspen stands do not
have a significant down and dead component; consequently, fires are of low intensity and are
relatively casy (o suppress. Natural fires in these types are not common. Normally a fire
would spread only through the grass into adjacent sagebrush fuels and go out either when the
wind stops or when the relative humidity increases at night. '

- Miscellaneous Fuel Types and Associated Fire Behavior

These remaining fuel types, consisting of limber pine and mixed forest types, are not found in
large acreages in Yellowstone. They are not significant with regard to numbers of fire starts,
acres burned, or fire spread. The potential does exist in dry years for fire to spread into these
fuels from lodgepole pine, Douglas-fir, spruce/fir, or whitebark pine fuel types.
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LIMBER PINE COVER TYPES

COVER TYPE - 13 (1L13)

The LI3 cover type is & stand dominated by middle-age limber pine
which may also contain considerable Douglas-fir, Engelmann spruce,
subalpine fir, or lodgepole pine. The understory is a combination of
Douglas-fir or Engelmann spruce and subaipine fir.

COVER TYPE - i4 (1.D)

The LI cover type is a stand of middle-age to old-growth limber pine
where the reproduction is mostly limber pine. This type and the
preceding type are almost exclusively found on the east siopes of the
Absaroka Range.

COVER TYPE - 64 (OW)

The OW cover type is open woodland with juniper dominant.
Douglas-fir and limber pine are present and sometimes dwarfed in
appearance due to extremely harsh site conditions. The understory
species are dominated by biuebunch wheatgrass, Idaho fescue, and
sagebrush. The tree density is often capable of providing cover for

wildlife.
MIXED FOREST TYPES

MF1 - The MF1 cover type is & mixed forest stand in an early successional stage. The canopy
is typically closed and comprised of sapling to pole-size trees.

MF2 - The MF2 cover type is a stand of large pole to middle-size trees in a mid-successional
stage. These stands are still more-or- less even-stand structure.

MF - The MF cover type is a late successional to climax stage with varied structure and age
class representation. Middle-age to old-growth individuals of "early" and "late" successional
species are found in the overstory.

MISCELLANEOQUS TYPES

LPP - The LPP cover type is & lodgepole pine pygmy forest (height to ten feet) found mainly on
the Madison Plateau. Multi-age dwarf lodgepole pine occur with & grass understory.

KH - The KH cover type is a Krumholtz stand consisting of dwarfed, wind-shaped Engelmann
spruce, subalpine fir, and whitebark pine stands. This type is usually found in islands
integsnersed, in nonforest areas at the uoner tree lina.
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E. Annual Fire Weather Cycle
Average annual precipitation totals range from a high of 32.64 inches at the South Entrance to a low
of 15.45 inches at Mammoth (Wyoming Climate Atlas 1986). High elevations and associated long
winters produce significant snowfall which makes up the majority of precipitation received in
Yellowstone. Snowfall totals range from a high of 244 inches at the South Entrance to a low of 75
inches at Mammoth. Snowpack begins in early October for elevations above 9,000 feet and in late
October for elevations around 7,000 feet. The snowpack meits in late May at the 7,000 foot level
and in early July at 9,000 feet. The average duration of snowpack is 213 days at 7 000 feet and 271
days at 9,000 feet (Despain 1990),

Periods of below-average snowpack and precipitation are common in Yellowstone, and this
influences the fuel moisture content of spring grass, duff, and litter at lower elevations as well as the
1000-hour fuel moisture content throughout the fire season. When a normal snowpack is received
and snowmelt is gradual throughout the spring, fuel moistures start at much higher levels, and a very
dry summer is required to s:gmﬁcantly reduce the levels. N

The normal fire season begins in mid-June and lasts until mid-September. Critical factors
influencing the fire season include the number of summer lightning storms and the timing and
amount of summer precipitation. Since the majority of fires are started by lightning, the periods in ’
spring before the grasses greenup and in the fall after dormancy and before snowfall begins, are i
uormally periods of few fire starts. Summer drought conditions and frequent lightning storms can

result in many fire starts, with the potential for large acreages to burn.

The normal fire weather pattern is one where adequate amounts of precipitation fall during the

months of June through September. The fuel moisture content of all vegetation drops as the season X
progresses (1000-hour timelag fuel moisture contents avérage around 18 percent mid-Tune), fires are !
started by lightning, and these same thunderstorms also extinguish the fires just started, thus
lowering the fire danger. This cycle repeats itself every 10 to 14 days, with 1000-hour fuels drying
to 14 percent moisture content levels but kept from further drying by frequent afternoon :
thundershowers. An average of 15 prescribed natural fires would be started by lightning in a normal ;
season, burning less than ten acres total.

A wet summer fire weather pattern is one where above average précipitation maintains the 1000-hour
fuel moisture content of vegetation at a level of 18 percent or greater throughout the summer. This
wetter weather pattern would produce fewer lightaing storms, and the lightning experienced would
be accompanied by moderate to heavy rainfall. An average of ten prescribed patural fires would
burn less than five acres total.

A dry or drought summer weather pattern is one where precipitation remains below average for the
months of June through September. The 1000-hour fuel moisture content readings emerge from
winter saowpack at about 30 percent and steadily dry throughout the summer to as low as 8 percent
(as measured in 1988). Periodic dry thunderstorms, storms producing lightning accompanied by
very little or no rainfall, could ignite an average of 40 fires. Fires that start in the Prescribed
Natural Fire Zone and remain within prescription may burn more than 20,000 acres in such a
summer. Between 1972 and 1987, prescribed natural fires, burned more than 1000 acres in only 3
of those 16 years. These three years averaged 15 natural starts per year and burned an average of
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FIRE MANAGEMENT AND RESPONSIBILITIES

Fire Management Responsibilities

This section discusses the responsibility, by specific park staff positions, for implementation of the
fire management program. This section, then, clearly defines the areas of responsibility, provides
clear direction and accountability, and furthers the development of a responsive fire management
program (see Table 1). '

Superintendent

Fire management in Yellowstone National Park is the responsibility of the Superintendent, with
technical duties and accompanying responsibilities delegated to staff members. The Superintendent
will be responsible for management of the program under Departmental and National Park Service
policy, the Wildland Fire Management Guideline (NPS-18), and all relevant faws and regulations.
The Superintendent is responsible for:

--Ensuring that a comprehensive fire management program is adequately planned, staffed, and
implemented, and that the Fire Management Plan is reviewed annually and revised as necessary.

~Maintaining and facilitating public and media relations pertaining to both suppression efforts and
prescribed fires.

--Preparing and approving Escaped Fire Situation Analysis (EFSA).

-~Approving all prescribed natural fires (PNF) and validating, on a daily basis, that each PNF is
predicted to remain within prescription and adequate funding is available to continue monitoring
duties. The Superintendent verifies that sufficient suppression personnel and funding are available if
a PNF is declared a wildfire.
Assistant Superintendent

--All decision-making responsibility is delegated to the Assistant Superintendent when the
Superintendent is absent from the park.

Chief Ranger

--Responsible for implementation and execution of all aspects of the Fire Management Program,
except research.

~Responsible for overall coordination, direction, and supervision of wildfire prevention,
presuppression, and suppression. The Chief Ranger has line authority over the Fire Management
Officer and District Rangers and coordinates all serious wildfire emergencies.

—Serves as chairperson of the Fire Management Committee and presents approved committee
recommendations to the Superintendent.

—Briefs the Superintendent and Assistant Superintendent on current and predicted fire management
activity,

~Recommends approval of the Fire Management Plan to the Superintendent.
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Assistant Chief Ranger

—All decision-making responsibility is delegated to the Assistant Chief Ranger when the Chief
Ranger is absent.

—Serves as advisor to-the Chief Ranger for ail planning and decision-making processes regarding fire
management operations.

--Serves as a member of the Fire Management Committee.

Fire and Emergency Operations Specialist

-Directly supervises the Fire Manasement Officer and Structural Fire Chiaf. canedinatino all maine
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—-Responsible for completing the prevention analysis which determines the level and type of

" prevention effort required by the park.

—-Responsible for implementation of the appropriate suppression response as recommended by the
Fire Management Commiittee.

--Responsible for the safe suppression of all wildfires, including initial attack, demobilization, and
rehabilitation of the bumed area.

--Responsible for submission of daily fire situation reports during fire season to the NPS Branch of
Fire and Aviation Management, Regional Fire Management Officer, and Greater Yellowstone
Coordination Committee (GYCC).

--Responsible for assigning fire monitors to prescribed natural fires and for completing daily Fire
Situation Analysis (FSA) to determine if the fire(s) will remain within prescription parameters.

--Responsible for providing fire training opportunities to park personnel in order to maintain
predetermined fire qualification skills in critical positions. He/she reviews, updates, maintains, and
enters fire training and fire experience records into the NPS Wildland Fire Management Computer
System.

--Ensures adequate inventory of equipment and supplies so that the fire management program can be
efficiently implemented.

—Develops the annual management-ignited prescribed fire program, including the writing of
prescribed burn plans and implementing all approved prescribed bums.

—Ensures the preparation of individual prescribed burn plans in accordance with NP5-18 guidelines
and authorizes each burn plan by reviewing and signing the plaa.

--Ensures that both a briefing statement and delegation of authority are prepared for the incoming
Incident Management Teams.

~Ensures implementation of the approved fire prevention program.

--Maintains daily contact with the Regional Fire Management Officer, West Yellowstone Interagency
Coordination Center, and Northern Region Coordination Office in Missoula, Montana, during fire
season through the fire situation reporting system.

--Coordinates the dispatch of park personnel for in-park fire assignments or to provide assistance to
other parks and agencies.

--Requisitions sircraft, smokejumpers, fire crews, or fire resources and supplies for use within the

park.

—-Ensures maintenance of all fire weather stations, and ensures that daily weather observations are
taken, properly reported, and correctly entered into the AFFIRMS program. Interprets daily
NEDRS indices and informs Emergency Operations Coordinator when Staffing Class 111 levels are
reached.

—Prepares, reviews, and revises cooperative agreements with interagency cooperators. Maintains
laison with interagency cooperators through annual meetings where agreements are reviewed.
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--Maintains technical references, maps, and aerial photos for fire management assessment of active
fires.

—-Responsible for compietion of all fire reports (DI-1202s) and the timely entry of reports into the
NPS Fire Management Computer System.

--Serves as a member of the Fire Management Committee. Prepares necessary evaluation
information for each fire, provides timely update of current and predicted fire behavior, and
. provides technical advice and recommendations to the committee.

Assistant Fire Management Officer

—All decision making responsibility is delegated to the Assistant Fire Management Officer when the
Fire Management Officer is absent.

--Responsible for daily supervision of the emergency fire cache personnel, which includes the
helitack foreman, fire dispatcher, fire monitors, and fire lookouts.

—-Responsible for maintaining emergency fire cache inventory.

--Ensures that necessary equipment is in adequate supply, is accounted for, and is maintained in
proper working order.

--Administers park helicopter contract; is designated as the Contract Officers Administrative
Representative (COAR). Responsible to the Fire Management Officer for safe utilization and
management of all park aircraft.

—~Serves as course coordinator/lesd insteuctor for fire management and aviation courses provided in

the park.

--Responsible for helirappel and short haul program. Maintains equipment, certifies that training
standards are met and proficiency is maintained by park and cooperator personnel, and that training
records are kept current and updated.

Helitack Foreman

--Supervises the helitack crew and daily field helicopter operations. Ensures that helicopter
operations are performed in a safe manner, following all aviation regulations. Completes OAS-23
forms on daily basis,

—~Serves as an instructor in fire management, aviation, helirappel, and short-haul training courses.
—Provides technical advice and recommendations to the Emergency and Air Operations Specialist
and Fire Management Officer. Serves as the Initial Attack Incident Commander and Lead Fire
Monitor when necessary.

Fire Program Clerk

—Records Fire Management Committee minutes and maintains the files for all park fires.

—Tracks FIREPRO budget; prepares time and attendance reports, travel authorizations, submits
travel vouchers, and prepares hiring packets for fire management staff.
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--Updates fire experience and training records for park personnel in the NPS fire qualification
system. Inpuis DI 1202s into NPS wildiand computer data base.

Fire Dispatcher
~Receives initial reports of all fires and completes smoke report with all pertinent information.

~-Immediately notifies Fire Management Officer and relays fire information to District Ranger.
Facilitates dispatch process by contacting initial attack personnel and initiates flight following.

—Maintains computer list of red-carded personnel for dispatch purposes for both in-park situations
and assistance to interagency cooperators. Completes resource order form properly and updates
information for resource tracking purposes.

~Inputs daily fire weather data into AFFIRMS, updates daily situation reports, requests daily fire
weather, requests daily situation and resource report, requests daily fire danger indices, and posts all
information on fire management bulletin board.

Research Administrator

--Assigns a research representative to serve on the Fire Management Committee.

. —=Coordinates fire research efforts,

Park Public Affairs/Information Officer

--Prepares and releases information about the fire management program and current fire activity.
Serves as liaison between news media and park staff, providing timely and accurate fire information

updates. -

~Responsible for collecting, cataloging, filing, storing, and maintaining archives of pertinent large
fire records for fires that bum in Yellowstone.

--Assists government employees and private citizens in location of fire records on as-needed basis.
Fire Lookout

~Responsible for immediately reporting new fire starts to the fire dispatcher and providing the

- information needed to complete the smoke report. Provides timely updates of changes in fire

behavior and serves as initial fire monitor until on-site monitors arrive.

—~Maintains fire weather station, reporﬁng daily fire weather information to fire dispatcher. Reports
any significant weather changes that may affect fire behavior.

Prescribed Fire Manager/Prescribed Burn Boss

—Responsible for the management of prescribed natural fires and managemeut-lgmted prescribed
fires from the time of assignment until the fire is declared out or is declared a wildfire.

--Responsible for writing the Fire Situation Analysis (FSA) or Prescribed Burn Pla.n (PBP).
~Responsible for implemeﬁtation of the Fire Situation Analyses or Prescribed Burn Plan.
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—~Responsible for gathering the necessary data to complete the dail.y update of the FSA and for the
revalidation process,

--Supervises the fire behavior and weather specialists in performance of their information gathering
duties.

--Determines when the fire is out and when personnel and equipment may be demobulized.
—~Responsible for compietion of final fire reports.
Fire Behavior and Weather Specialist

—~Responsible for on-site monitoring of prescribed natural fires; this includes gathering fire behavior,
fire weather, and fuel loading data and relaying this information to the Fire Management Officer.

—Responsible for gathering fuels information samples for fire mansgement planning purposes.
Park Employees

--Responsible for reporting any new fire to fire dispatcher, noting time, location, fire behavior, and - |
vegetation type.

B. Fire Management Committee
The Fire Management Committee consists of the Chief Ranger, Assistant Chief Ranger, Fire and
Emergency Operations Specialist, Fire Management Officer, Assistant Fire Management Officer, ;
Research Representative, and the affected District Ranger. The Chief Ranger will chair the b
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to continue as 4 prescribed natural fire or declared a wildfire will be made by the Committee. The
Superintendent has final and complete authority for &ll fire management decisions. The
Superintendent or his/her designated representative will sign the revalidated FSA each day,

2. Committee Actions During Fire Suppression Activities

A park Type HI Incident Commander will be assigned to manage any fire being suppressed that
threatens to exceed the park’s initial attack capabilities. If a fire escapes initial attack, the
Committee will ensure that an Escaped Fire Situation Analysis (EFSA) is prepared.

3. Committee Actions During Non-Fire Periods ‘

The Committee may be convened during periods of high fire danger to coordinate presuppression
activities and formulate recommendations regarding travel restrictions and area closures. A pre- and
post- fire season meeting of the Committee will be convened to coordinate and critique the
Committee’s operation and function.

Fire Qualifications |

FIREPRO (the NPS fire management analysis program) has been used to analyze the necessary level
of fire qualification skills that must be available in order to manage the fire program in Yellowstone.
Historic wildfire occurrence (based on a ten year average), commensurate with values at risk,
indicates that the park should train and staff in-park qualified personnel to fili all positions on a Type
IT Incident Management Team. A qualified Prescribed Fire Manager/Prescribed Bum Boss position
wiil also be maintained to competently manage compiex prescribed natural fires and management-
ignited prescribed fires.

All personnel involved in wildland fire suppression, prescribed bumning, or fire monitoring will meet
national standards as determined by the NPS Wildland Fire Qualifications System. Al personnel
involved in fire management operations will have their qualifications, training, and experience
entered into the NPS Fire Qualifications System. Records will be updated annually, and a master
list of park personnel and their qualifications wiil be available in the Fire Management Office for
mobilization and dispatch purposes,

The wildland fire training program developed by the fire management staff is reviewed annuslly to
prioritize training opportunities, budget training funds, nominate specific individuals for training
courses, develop the annual park training schedule, and to provide training information to all park
employees. Nominations for these courses will be submitted for those personnel who have met the
prerequisites and have identified these courses in their anoual Employee Development Plan. Fire
training at various levels will be available to all park personnel with preference given to those that
have wildfire and prescribed fire responsibilities as part of their position title. The Basic Firefighter
(8-130) and Basic Fire Behavior (S-190) courses will be offered each spring to all interested '
personnel who wish to qualify at the firefighter level. Additional courses will be offered in-park as
the need arises, and permanent personnel will be nominated to 300 level and higher courses at the
regional and national level, based on park needs.

Physical fitness standards for all wildland firefighters will be maintained in accordance with NPS and
Yellowstone guidelines. Permanent red-carded personnel will maintain these standards year-round in
accordance with Yellowstone guidelines. Daily fitness programs are encouraged for all permanent
personnel, and those involved in emergency services will be requu'ed to be involved in a physical

fitness program.
Interagency Coordination

A Memorandum of Agreement exists between Yellowstone National Park and the Gallatin National
Forest for coordinating suppression of forest fires in and around the towns of West Yeliowstone,
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Gardiner, and Cooke City, Montana. The primary purpose is the protection of human life, private
and public lands, and facilities. This memorandum was signed in 1991 (see Appendix E).

A Memorandum of Agreement exists between the National Park Service, Rocky Mountain Region
(represeated by Yellowstone National Park) and Regions 1, 2, and 4 of the U.S. Forest Service for
the purpose of funding-and operating the base facilities at the West Yellowstone Interagency
Coordination Center (WYICC). The purpose of this agreement is to manage and fund the
smokejumper, dispatch, and retardant operations at West Yellowstone which s administered by the
Gallatin National Forest for wildland fire operations. This agreement was signed in 1990.

Yellowstone National Park participates in the Eastside Incident Management Team Program by
providing qualified wildiand fire personnel to serve as overhead team members. The Fire
Management Officer is an interagency voting member on the oversight committee that annually
revises the Eastside Incident Management Team Operating Plan and nominates and approves team
members.

Yellowstone National Park cooperates with the Northern Training Center administered by Region 1

of the U.S. Forest Service in Missoula, Montana, for the pucpose of conducting interagency tragining
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critical fire situations and to establish a process for making prompt decisions concerning priorities
and actions necessary to resolve these situations.

* A Memorandum of Agreement exists between all signatories of the GYA Interzgency Fire

Management Planning and Coordination Guide to allow prescribed natural fires to burn across
agency boundaries (for all units that have approved fire management plans) and to jointly manage
these wildfires that involve multiple agencies. This agreement was signed in March 1992.
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Table I: Fire Management Responsibility Assignment for Decisions
and Actions

m

Decision/Action Responsible Position

Fire Management Planning Fire Management Officer
Review by Chief Ranger
Approval by Superintendent _I

Wildfire Mobilization Fire Management Officer
Coordination with Diatrint Ranaer e

Prescribed Fire and

Prescribed Natural Fire

Mobilization Fire Management Committee
Recommendatlon by Chief Ranger

Implementation by FMO/DR

Fire Prevention Fire Management Officer j

Interagency Mobilization Fire Management Officer
Approval by Chief Ranger

Interagency Cooperation Emergency Operation Coordinator
Fire Management Officer

i

' Eig_ﬂwﬁiﬂy}-d'ra ininy Fira Mansecamant COhkaes . - —

)

L




VIIIL.

WILDFIRE MANAGEMENT PROGRAM

"The wildfire management program describes operational procedures necessary to implement wildland

fire management in Yellowstone National Park. Program management includes: fire prevention,
presuppression, emergency presuppression, fire behavior predictions, a step-up staffing plan, fire
detection, fire suppression, minimum-impact suppression, minimum-impact rehabilitation, and fire
records and reports.

Fire season in Yellowstone is based on historical weather and fire occurrence statistics as analyzed
by FIREPRO. The fire season begins June 15 and ends September 30.

Fire Prevention Program

The fire prevention program is designed to determine the human-caused fire threat to Yellowstone
and to define specific actions to reduce that threat. This information is integrated into the fire
management program. The wildfire prevention efforts are directed toward ignitions that pose the
greatest potential for causing unacceptable damage or loss.

During the planning process for wildfire prevention, it is necessary to assess and identify all

potential threats and probiem areas. The analysis for Yellowstone was completed sccording to NPS-
18, Chapter 11, and the NPS Fire Prevention Handbook. The analysis evaluated risks, hazards, and
values. For each area of the park, separate overlays were prepared to compare the potential for an
ignition (risks) with the potential to burn after ignition (hazards) along with the values threatened by
a wildfire (values). The information on each overlay was compiled and transferred to a single park
base map which was digitized into the park’s GIS files for permanent storage. The complete fire
prevention analysis is located. in Appendix J in this ptan.

1. Objectives

The overall objective of the fire prevention program is to identify the cause of each fire and to
minimize human-caused fires through general and specific actions. The fire prevention analysis has
established objectives and general actions.

The objectives are:

* -Define the human-caused threat and determine specific actions to reduce that threat.

--Integrate the preveation message into all visitor contact messages.
--Increase interagency and community awareness of the fire prevention program.

--Improve relationships with interagency cooperators and local communities through the fire
preveation program.

—Increase employee awareness and invelvement in the fire prevention program.

2. General Actions

The general actions are designed to address the major causes of human-caused fires in Yellowstone

(in the last ten years). These causes are: unattended and escsped campfires, fires resulting from
smokers, and powerline fires.

--A fire prevention message addressing campfires and smoking will be incorporated into the

backcountry and special use permitting system and made available to each camper. This message
will be posted in each picnic area and campground and at each trailhead registration box. This
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message will also be incorporated into the information packet distributed at each eatrance station and
visitor ceater. -

~The fire prevention messages will be transiated into the most commonly used foreign languages and
incorporated into the information packets distributed to foreign visitors at entrance stations and .
visitor centers, -

--Daily notification of the fire danger levels will posted at entrance stations, trailheads, and visitor
centers.

=-All park and concession employees will be given fire prevention awareness education.

—A program will be deveioped with Montana Power designed to reduce fires caused by powerlines.
This program will include burying powerlines, routinely inspecting the powerline corridor after high
wind events, and clearing the right-of-way of hazard trees.

All human-caused fires will be declared wildfires and suppressed. The fire prevention program will
give the highest priority to protection of human life.

Annual Schedule for Fire Prevention Program

October 1 .- April 30. The Fire Management Officer will critique the fire prevention program with
the Fire Management Committee and incorporate recommendations into the Fise ‘Management Plan
for implementation by the next fire season. The Fire Management Officer will meet with interagency
cooperators to critique the greater Yellowstone ares fire prevention program during the past fire
season. The Fire Management Officer will review the fire prevention program and determine the
percentage of the budget dedicated to fire prevention efforts. Any new techniques, information, or
procedures that have proven successful in reducing human-caused fires in other areas will be
included. Meetings will be held with park staff to discuss implementation: of the fire prevention
program for the upcoming fire season. Meetings with interagency cooperators will be held to
discuss the implementation of the fire prevention program in the greater YelHowstone area for the
upcoming fire season. The Fire Management Officer will ensure that necessary fire prevention
information is included in the park newspaper.

May 1 - September 30. The Fire Management Officer and staff will implement the fire prevention
program within Yellowstone. They will investigate all human-caused fires, assist the law
enforcement staff in prosecuting responsible parties when necessary, and complete fire reports and
case incident reports. All fire prevention information will be provided through the Inferpretation and
Ranger divisions. The FMO and staff will monitor visitor response to the current fire prevention

program.

Presuppression

As directed by the Fire Management Plan, presuppression activities are carried out prior to a fire
occurrence to ensure that the appropriate response to that fire can be accomplished. Presuppression
activities include: budget planning, equipment acquisition, equipment maintenance, equipment
inventory, recruitment, and training. The objective of the presuppression effort is to have a well-
trained and well-equipped fire management organization in place to manage all fire situations within
Yellowstone National Park. Presuppression activities are outlined in NPS-18 and are covered by
normal park operating funds and supplemented with FIREPRO funding.

The fire season, as determined by the FIREPRO analysis during presuppression planning, is from
June 15th through September 30th. Presuppression efforts are to be accomplished outside the
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] normal fire season dates. When periods of high fire danger occur outside the normal fire season
" dates, the appropriate action will be taken, and justification for funding such actions will be sent, in
l writing, to the Regional Fire Management Officer.

The following presuppression actions will be taken to ensure adequate ﬁr;e preparedness.

I October 1 - June 14, Necessary training for permanent employees will be provided by offering
in-park courses or sending employees to locations where training is being offered. Physical exams
are required every three years for permanent personnel who are available for wildland fire

] assignments. Employee training and experience records will be updated on the NPS Wildland Fire

Qualifications Computer System prior to each fire season. Necessary maintenance on all fire

equipment will be accomplished prior to each fire season. Memorandums of Understanding and

i Memorandums of Agreement with interagency cooperators will be reviewed on an annual basis. The

| Fire Management Plan will be reviewed and updated as necessary by June 1 each year. Prescribed
burn plans will be written, and the approval process initiated. Winter snowpack, water level, and

) drought information will be monitored for potential impacts to Yellowstone’s fire season. Seasonal

i personnel vacancy announcements will be issued, and personnel will be recruited. The seasonal

: training schedule will be written, and firm dates and location of training will be determined. All fire

_ equipmerit will be inventoried, and the equipment location list updated. The portable pumps and

| chainsaws will be tested and operational. All initial attack/helitack support vehicles will be

? inventoried and equipped. In order to follow the fire danger trend for the upcoming fire season, fire
weather observations will begin at the Mammoth weather station when the snow melts around the

i station area. Refresher training for the seasonal helitack crew will be offered during the first two

i weeks of June. Meetings with the Office of Aircraft Services personnel and the helicopter contractor

will be held to complete the helicopter contract requirements and set the date for inspection of the

contract helicopter.

June 15 - September 30. A state of readiness will be maintained as outlined in the step-up plan.
Seven-day-a-week fire management operations will be initiated as necessary. Equipment will be
issued to all seasonal personnel and training completed. The helicopter contract will be completed,
and the contract helicopter inspected. Fire lookouts will begin operation. Operation of the
remaining fire weather stations will begin. Sampling and weighing of live and dead fuels and
i tracking of 1000-hour fuel moistures will begin. Fire situation reporting will begin and the reports
i will be sent to the NPS Fire Management Office in Boise, Idaho, and to the Region 1 Coordination
Center for monitoring of fire danger in the GYA.

{ Fire Danger Monitoring. Yellowstone maintains seven staffed fire weather stations and two

’ Remote Automatic Weather Stations (RAWS). These stations are maintained according to the

, standards defined in the Fire Weather Observers Handbook. These stations are jocated to represent
f all fuel types, elevations, and topographic locations fouad in Yellowstone. Daily fire weather

! cbservations are entered into AFFIRMS (Administrative Forest Fire Information Retrieval and
Management System) beginning May 1 at the Mammoth station and continuing until snowfall begins
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Bechler Ranger Station with additional pumps locited at Mammoth. An adequate supply of radios
and chainsaws will be maintained at Mammoth.

Emergency Presuppression

Emergency presuppression describes actions taken to provide extra coverage during times of extreme
or unusual fire danger caused by meteorological influences on the park’s vegetative complex.
Examples of this are strong and/or dry winds, dry thunderstorms, or prolonged iocal or regional
drought. These unusual occurrences will be addressed by planned use of emergency presuppression
funds linked to the National Fire Danger Rating System (NFDRS) Burning Index and described in
the step-up plan (see Table 4). The park’s authority to expend emergency presuppression funds is
detailed in NPS-18. Appropriate activities for use of emergency presuppression funds include:
hiring of temporary emergency firefighters, placing existing staff on extended tours of duty,
increasing or initiating special detection operations, and hiring fixed-wing or rotary sircraft to
accomplish necessary preparation. These actions are aimed at ensuring prompt response with
adequate forces should fires occur.

Authorization to expend funds beyond the expenditures pre-identified in the step-up staffing plan will
be obtained from the Regional Fire Management Officer who will analyze the justification presented.
These funds may be used for daily monitoring of fires within prescribed natural fire zones.

Fire Behavior Predictions _
Yellowstone National Park uses the National Fire Danger Rating System (NFDRS) (Deeming et al.
1978), which provides daily fire danger indices relating to the potential and expected fire behavior
for fires that start on that particular day. The NFDRS indices provide a broad planning estimate of
"worst case” fire potential and is used as a broad preparedness tool, focusing on the Burning Index
(BI), Energy Release Component (ERC), 1000-hour timelag fuel moisture content, and Lightning
Activity Level(LAL). The system addresses fire danger and potential, with the components and
indices being structured so that they are linearly related to the particular aspect of the fire being
rated, Fire danger is rated for 2 worst-case scenario by fire weather observations which are taken
during the heat of the day, The NFDRS does not predict how every fire will behave but is intended
to provide guidance for long-range planning. It is the basis for daily fire planning in the
Yellowstone’s fire management program. It evaluates the near upper limit of the behavior of fires
expected in a rated area during the rated period.

The Burning Index (BI} is a number derived from the rate of fire spread (SC) and the energy
released (ERC) in the flaming zone. This, then, provides a rating of the difficulty of containment of
a wildfire. The BI is linearly related to the length of flames at the head of the fire. It is calculated
from the SC and ERC using the relationships developed by Bymm (Bymm 1959) for calculating
flame length (Deemmg et af. 1978).

Yellowstone’s step-up plan defines daily staffing clesses (see Tabie 4) and fire management actions
and is tied to the NFDRS Burning Index output as directed by NPS-18. The staffing classes are
determined by graphing all BI predictions that have been archived in the AFFIRMS for the
Mammoth fire weathér station under fuel model G3P2 (NFDRS fuel model G, slope class 3,
herbaceous class perennial, climate class 2). The staffing class levels are noted with the 90th
percentile and a BI of 67 as the cutoff point between moderate fire danger and high fire danger.

The normal funding for the fire management program is predetermined; it is calculated to be
adequate for managing fire activity 90 percent of the days during the fire season. The remaining 10
percent of the fire season days are classified in the high to extreme fire danger range. Extra
measures are taken to be prepared for fire activity during these periods (those actions are outlined in
the step-up pian). The Burning Index is very sensitive to wind and often overpredicts daily fire
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F.

danger because most summer afternoons in Yellowstone are windy. Wind is the critical and

 necessary factor in large fire spresd, and the Burning Index is a good indicator of probable worst-

case conditions 24 hours in advance of an expected fire situation. Historically, human-caused fires

originating within the park have not burned any significant acreage. Lightning-caused fires produce
the most number of starts and burn the most acres. Therefore, the Lightring Activity Level (LAL)
will be used as a factor in the step-up plan.

The Energy Release Component (ERC), which is related to the available energy (BTU) per unit area
(square foot) within the flaming front at the head of a surface fire, is a widely used indicator of fire
danger. The ERC calculations do not consider wind as a factor and can be used as a cross-reference
indicator along with the BI. Since wind is not a factor in ERC calculations, the daily variation will
be smail, and the ERC numbers become relatively stable and may be used for planning decisions 24
to 72 hours ahead of an expected fire situation. The ERC is also a good indicator of drought
conditions or long-term drying as dead and live fuel moistures are factors in the calculations.

The NFDRS provides the fire management staff with information that can be used in both short-term
and long-term planning; it is not designed for nor is it adequate for predicting real-time fire
behavior. Real-time fire behavior calculations can be estimated by four methods: (1) nomograms
found in General Technical Report INT-30 (Albini 1976), (2) the TI-59/HP-71b hand-held '
calculators and the accompanying CROM chips and reference guides, (3) the BEHAVE program, an
interactive computer program for fire behavior nroiections. and (4) the tahles in S-390. Fire

Behavior Field Reference Guide.

Real-time fire behavior predictions with area and perimeter map growth projections will be
calculated for all new fire starts. Fire behavior predictions will also be calculated for all active
wildfires and prescribed natural fires, "Active” is defined as a burning period in which fire
perimeter growth is expected to increase by 10 percent or 10 acres, whichever is less. Current
weather observations will be used, and spot weather forecasts will be requested when determined
necessary, and utilized for predictions into the next burning period. These predictions will provide
the fire management staff with the fire's current rate of spread, heat per unit area, flame length,
fireline intensity, spotting distance, and the fire's area and perimeter in acres and chains (a
measurement distance of 66 feet). This information will be used to complete the Fire Situation
Analysis (FSA) and Prescribed Natural Fire revalidation.

Utilizing both the NFDRS and fire Table II: Burning Index and
behavior predictions, the Yellowstone Staffing Classes

fire management staff will remain L
up-to-date on the curreat fire danger

and fire behavior and will be able to E - "
make planning decisions for the BURNING INDEX | STAFFING CLAS. BES
duration of each fire. 0 -~ 16 I

Step-up Plan 17 - 32 11

Yellowstone’s Step-up Plan is 33 - 66 ITI

designed to reflect the preparedness

actions the park will take to meet the || 67 - 78 Iv

predicted fire danger. As mentioned .

above, the NFDRS Burning Index 79+ v

(BT} is used to determine the staffing

class level which has a COrTeSpONCing 7 A —
set of actions that the park will
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initiate to meet the potential fire danger. The Mammoth fire weather station and the designated fuel
model G3P2 (NFDRS fuel model G, representing windthrown and bug-killed lodgepole pine; a slope
class of 3, 41-55 percent; perennial grasses; and a climate class of 2, defined as receiving deficient
rainfall in summer) are used to indicate the worst-case fire danger scenario in the park.

Adjective Classes: As an aid to fire prevention messages, Table 3 converts fire danger rating into
five categories: Low (L), Moderate (M), High (H), Very High (VH), and Extreme (E).

Table III: Adjective Classes
m

IGNITION 1 2 3 4 3
COMPONENT

0 - 20 L L L L M
21 - 45 L L M M H
46 - 65 L M H VH VH
66 — 80 M M H VH E
81 - 100 M H VH E E

Actions taken under Staffing Classes I - Il are funded through the normal FIREPRO budget.
Additional actions detailed under Staffing Classes IV - V can be supplemented by emergency
presuppression funds requested through the Regional Fire Management Officer. The Buming Index
and associated Staffirig Classes are listed below and detailed in Table 2.
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Table IV: Step-up Staffing Plan

Staffing Burning
Class Index

STEP-UP PLAN

Actions

i 0-18
{Low)

*Normal presuppression opsrations.
*Helitack crew on normal duty,
*Fire weathar stations activated.
*Equipment in state of readiness.
*{Lookouts manned.

it 17 - 32
{Moderats}

“Normal presuppression cperations.
* Aworial detection as necessary.
*Helitack crew on normal duty.

i 33- 68
{High)

*Lookouts manned sevan days per week
*Lockouts manned extra hours aftar lightning.
*Helitack personnel on seven day coverage.
*Fire dispatch staffed seven days per week.
*Fire monitors on seven day covarage,

*If Forecast LAL 5 or 8 or Holiday move to SL IV,

v 87 -78
{Vary High}

*Notity Region through Daily Situation Report.
*Notify neighboring FMO's,

*Notify naighboring Fire Dispatch Offices.
*Healicopter on extanded standby,
*Chack daily availability of smokejumpers.
*Chack deily avsilability of retardent aircraft,
*Status of regional fire suppression resources.
*Lockouts placed on axtended hours,

* Aerial detaction foflowing obgerved LAL 3 to 6.
*Four diatrict firefighters on call weekdays.
*Eight distriot firefighter on call weekends.
*Fira information disseminated to;
STAFF
PUBLIC AFFAIRS OFFICE
COMMUNICATIONS CENTER
VISITOR CENTERS
ENTRANCE STATIONS
PARK VISITORS
LOCAL AREA

v 79+

*Park Fire Committes members on standby.
*Cancs lisu days and leave for Fire Staff:
Fire Managesment Officer
Aassgistant Fira Management Officer
Helitack Foreaman
Hslitack Crew
Fire Monitors
*Minimum of twelve district firefighters available for immaediate within park
dispatch, '
*Prohibit open fires in backcountry.
*if LAL 5 or 8 or dry lightning is forecast, organize in-park 20 person crew
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G.

Fire Detection

The capability of detecting a wildfire is the key to all suppression activities in the park. All initial
sightings of fires will immediately be reported via radio to the Fire Dispatcher (KOF 700 FOX) or
to the Communication Center (KOF 700) after normal Fire Management Office hours. All pertinent
information, such as location, size, fire behavior, fuel type, and proximity to structures or roads will
be reported. All reported fires will be verified and investigated. The following detection methods
will be used:

Fire Lookouts. Yellowstone will operate the three traditional lockouts (Mt. Washburn, Mt.
Holmes, and Mt. Sheridan)} from June 15 until September 30, weather conditions permitting.

Pelican Cone Lookout will be operated depending upon funding. The lookouts will be manned seven
days per week for the entire fire season from 0800 to 1700 hours, During periods of severe
lightning storms, the duty hours will be extended as necessary.

Aerial Detection Flights. These flights will be scheduled after periods of severe lightning when the
fire danger is in the "Extreme” category or when normal visibility from the lookouts is hindered by
smoke. Only experienced personnel will be used, and a predetermined flight route will be
established by fire management personnel! using both the lookout reports of areas where intense
lightning has occurred and the lightning detection occurrence map provided by the Bureau of Land
Management.

Fire Detection Patrols. Park rangers on road patrol and backcountry rangers on horseback or foot
witl look for new fire starts as part of their normal patrol routine. These rangers are instructed to
take fire reports from visitors and concession employees and relay the pertinent information to the
Fire Dispatcher. The park ranger may be requested to investigate fire reports in their district if a
reported fire cannot be confirmed by one of the lookouts.

Other Agency Detection. The Gallatin, Targhee, and Bridger-Teton national forests and Grand
Teton National Park often conduct aerial detection flights over lands adjacent to Yellowstone. The
smokejumpers stationed at West Yellowstone also conduct detection flights and often report fires
seen in Yellowstone as they are on their way to fires on one of the national forests. The
Yellowstone Fire Dispaich Office remains in close contact with area fire dispatchers and relays any
information on new fires reported on other agency lands, as well as information regarding new fire
starts in Yellowstone.

The business telephone numbers for reporting fires are listed in area phone directories and the
Communication Center is operated 24 hours per day, 365 days per year. The business and home
telepbone numbers of all Region 1 fire management offices and personnel are listed in the Region 1
Mobilization Guide which is provided to all mteragency cooperators, park concessioners and area
sheriffs departments.

Fire Suppression

Suppression includes all actions intended to extinguish or limit the growth of fires. All fires that are
not classified as prescribed (either natural or management-ignited) fires are classified as wildfires
and will receive prompt, safe, and cost effective suppression action. Three suppression strategies
are available to fire managers: confine, contain, and control {previously defined under Fire
Management Strategies section). Selection of the most appropriate strategy will be based on threats
to life and property, values-at-risk, other fire activity, and fire suppression resource commitments.
The Fire Management Officer has the authority to dispatch park initial attack resources, while the
Fire Committee will determine the appropriate suppression response on all extended attack fires.
Fires that impact multiple agencies will be managed according to the GYA Memorandum of
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Agreement (Appendix E).

Dispatch. Dispatching involves the receiving of a fire report, gathering pertinent information,
assessing and analyzing the situation, and assigning fire management personnel 0 carry out the
desired control action under the direction of the Fire Management Officer. The fire dispatcher will
monitor suppression progress, relay information to fire management staff and the-affected District
Ranger, process requests for additional manpower and supplies, and order aircraft support as
needed. Suppression personnel will remain in radio contact with the Fire Dispatch Office during all
phases of the suppression operations and report any significant eveats or fire status change.

The Yellowstone fire dispatch operation is responsible for subimitting daily situation status reports to
the NPS Fire Management Office in Boise, Idaho, and to the Region 1 Coordination Center in
Missoula, Montana. Daily check-ins and status of resources information are relayed to the dispatch
office at the West Yellowstone Interagency Fire Center in West Yellowstone, Montana. During
periods of extreme fire danger and shortages of resources, calls are also made to the Wyoming
Interagency Dispatch Center in Cody, Wyoming; the Targhee dispatch office in Island Park, Idaho;
the Grand Teton dispatch in Moose, Wyoming; and the Bridger-Teton dispatch in Jackson,
Wyoming. Yellowstone’s fire dispatch is linked to the national forests, including the Region 1
Coordination Center, via a Data General terminal. This allows Yellowstone to remain in contact
with interagency cooperators at all times.

Requests for all support resources needed in fire and other emergency operations will be processed
through the Fire Dispatch Office. A current list of qualified personnel, preapproved for initial
dispatch by the Chief Ranger, will be maintained at the Fire Dispatch Office. Requests for
interagency assistance will be processed through normal procedures, which include completing the
Resource Order form. Dispatching requested resources for out-of-park assignment will be approved
by the Chief Ranger after consultation with the Emergency Operations Specialist and the Fire
Management Officer. For any additional personnel requested, the immediate supervisor and
respective Division Chief will be contacted for approval.

Initial Attack. All fires declared wildfires will receive an immediate and aggressive initial attack
response. The Fire Management Officer (FMO) will contact the affected District Ranger and
dispatch the initial attack personnel. The Fire Management Officer will assign an Incident
Commander and determine the appropriate suppression strategy to utilize. The FMO will keep the
Chief Ranger and Emergency Operations Specialist informed and updated on the fire situation. The
FMO will coordinate all suppression activity with the District Ranger and may request that district
personnel initial attack a fire. The goal in all initial actions is to limit damage to values at risk,
while minimizing the area burned and preventing escape of the fire.

An Incident Commander (IC) Type IV will be responsible for all actions taken on the fire. The IC
will inform the FMO of the fire situation as soon as possible after arrival on scene. If the fire
behavior and complexity continues to increase, the IC may be replaced by an Incident Commander
Type III along with additional support personnel and supplies. The FMO is responsible for the
selection of a replacement IC. If the fire threatens to exceed alf initial attack capabilities, the Fire
Management Commitiee will be convened. The fire has now moved into the extended attack stage.

Extended Attack. Extended attack occurs when a fire has not been contained or controlled by the
initial attack forces. The extended attack continues until either the transition to a higher level
incident management team is completed or the fire has been contained or controlled. The Escaped
Fire Situation Analysis (EFSA) will be completed by the FMO when a fire escapes initial attack, and
the incident management team will determine the most appropriate suppression strategy. This
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_ analysis will be reviewed daily by the Fire Management Committee and updated as needed'by the

FMO. The ¢urrent and predicted fire activity will be determined, management alternatives for
suppression actions offered, the effects of suppression efforts analyzed, and specific direction to the
Incident Commander provided.

Planning and preparation for suppression actions within Yellowstone have been formulated with the
goal of establishing a fire management organization that can, with park staff, control 90 percent of
ali fires that start in the park. Control of the remaining 10 percent of fire occurrences may require
assistance from the nearest available adjacent cooperating agencies and regional or national
resources. If a fire exceeds or threatens to exceed park capabilities, additional resources will be
ordered through normal dispatch procedures. The amount and type of assistance needed and
requested will depend on the present and expected complexity of the fire situation. The Fire
Complexity Assessment checklist will be completed when a fire escapes initial attack, and all
necessary resources will be documented on a Resource Order Form (NFES-1470) and processed by
the Northern Rockies Coordination Center.

When an Incident Management Team is assigned, the team will be briefed by the Superintendent
(Agency Administrator’s Briefing) and current IC. The team will be given a written delegation of
authority and will have an Agency Administrator’s Representative assigned as a staff member to the
incoming IC. The delegation of authority will provide the IC with the Agency Administrator’s
priorities, specific restraints, and other guidelines necessary to carry out the EFSA. When the team
has accomplished its assigned tasks, the fire will be transferred back to the park. A local Incident
Commander will then be assigned, and a debriefing will be held by the departing team to provide for
an orderly transition of command. The Superintendent will then conduct a closeout session that will
include a performance evaluation of the departing team. The transition IC will then assume
command at the agreed upon time, and the departing team wili be demobilized.

Suppression Strategies. Three possible suppression alternatives were previously mentioned, but
more detail is appropriate in this section. The three alternatives are confine, contain, and control.
The decision as to which strategy or combination of strategies to implement in the suppression of a
fire will be determined by the Fire Management Officer for routine fires that de not exceed initial
attack, An EFSA will be prepared on all fires that escape initial attack.

Confine is defined as a suppression strategy that allows a fire to burn as long as it remains, or
is predicted to remain, within predetermined natural boundaries until it is out. This alternative
requires minimal suppression action. This alternative is used in areas having extensive natural
barriers and low values at risk and under weather conditions that do not have the potential to
carry the fire into areas where the fire is unwanted.

Contain is defined as a suppression strategy where a fire is restricted to & certain area by using
natural or constructed barriers that stop the fire's spread under the prevailing and forecasted
weather conditions until it is out. This alternative is used when values at risk are not as
significant as those under the control alternative where the fire poses no threat to human life or
property, where the fire cannrot burn out of the park due to strategic natural barriers, and/or on
fires where suppression actions may place firefighters in undue danger.

Control is defined as a suppression strategy where aggressive suppression tactics are used to
establish firelines around a fire to halt its spread and to extinguish all hotspots until it is out.
This alternative is used whenever there is a threat to human life, property, private lands,
adjacent public lands, and critical natural or cultural resources.
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The most appropriate suppression response will be chosen and specified by the Fire Management
Officer on initial attack fires and by the Fire Management Committee on fires that escape initial

attack efforts or pose a serious threat to human life, property, and other areas of concern. All three

strategies require continuous observation of the fire’s behavior and the involvement of the fire
management staff through the entire course of the fire.

Minimum Impact Fire Suppression and Rehabilitation

Fire management activities within the park will be carried out in a manner that minimizes impacts to
Yellowstone's natural and cultural resources. Minimum impact suppression tactics will be used and
incorporated into the Agency Administrator’s Briefing and Delegation of Authority to the incoming
Incident Management Teams. Suppression teams will use methods and equipment commensurate
with suppression needs and the chosen strategy of confine, contain, or control or a combination of
these which will least alter the landscape or disturb park resources. Approximately 95 percent of
Yellowstone is a proposed wilderness area and is managed as such. Minimum impact tactics (listed
in NPS-18, Section III, Chapter 8, Exhibit 7) include, but are not limited to:

1. Use of water or fugitive retardant is preferred.

2. Firelines shouid be kept to the minimum width necessary to stop the fire's spread.  Whenever
possible, natural barriers should be utilized to avoid unnecessary fireline construction.

3. Cold trailing of the fire-edge rather than digging handlines is preferred whenever possible.
4. Wetline should be used in lieu of handline construction if water and pumps are available.

5. All firelines, spike camps, or other disturbances inside the park should be rehabilitated to
maintain a natural appearance.

6. Tree felling should be minimized, especially in visually sensitive areas, Later, during
rehabilitation efforts, the "slant cut” technique, which faces the cut away from view, or flush
cutting stumps is preferred.

7. Trees, limbs, brush, and other debris should be scattered and not left in piles. This debris will
be used in rehabilitation efforts by placing it over previously constructed firelines.

8. Protective tactics should be used in areas identified by the Cultural Resources Management
Specialist as having cultural significance, either archeological or historicai.

9. Protective tactics should be used in areas identified as being sensitive for natural resources.

10. The Incident Commander is charged with incorporating minimum impact tactics into the
suppression efforts in all operational plans.

11. Heavy equipment, such as dozers, will not be used without approvat by the Regional Director.
12. No vehicles should be driven off-pavement without the Superintendent’s approval.
Rehabilitation will only be required where the impacts of the fire itself or the associated suppression
actions are significant and can be mitigated. No rehabilitative action will be taken which will cause

further damage to the environment. If the minimum impact suppression actions outlined above are
used, then only minimal rehabilitation will be necessary. Proper location of firelines will avoid the
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need for the felling and bucking of trees as will the use of wetlines. When no human life or
property is threatened, it is acceptable to use natural barriers for firelines even if more acres will be
burned. Efforts to rehabilitate the direct impacts of fire suppression activities will begin as soon as
possible, at times even before the fire is declared out. This will allow the park to utilize assigned
resources and potentially reduce rehabilitation costs.

To minimize the introduction of exotic vegetation into Yellowstone, burned areas will not be
reseeded. As discussed in the Fire Effects section, residual seed and sprouting from the surviving
below-ground plant parts will provide natural revegetation.

J. Fire Records and Reports
" Fire records have been kept in one form or another since the establishment of Yellowstone. The
: early records were incorporated into the annual Superintendent’s report in narrative form. All
l yearly records through 1969, including fire occurrence, fire weather, fire equipment inventories, fire
‘ photographs, fire and lookout logbooks, and fire map atlases are curreatly stored in the museum
, archives. The records for the years 1970 - 1991 are stored in the Fire Management Office and are
1 under the responsibility of the FMO. During the fire season, daily fire situation reports are
' submitted by 1000 hours, to the NPS Branch of Fire Management in Boise, Idaho, and to the
Northern Rockies Coordination Center in Missoula, Montana,

Fire weather information is relayed to the Fire Management Office on a daily basis during the fire
season where it is entered into the AFFIRMS by 1400 hours each day and is automaticaily archived
! into the National Fire Weather Data Library. This information is used to generate the NFDRS
outputs which are calculated each day at 1600 hours to determine the staffing class for that evening
and the next day and to evaluate the potential fire danger in Yellowstone. Fire weather forecasts are
retrieved twice daily, once at 0930 hours and again at 1600 hours, and used in conjunction with the
NFDRS outputs for prepositioning resources and evaluating expected fire danger. The FMO is
responsible for the use and storage of these reports.

. Each wildfire, prescribed natural fire, prescribed burn, and assist nse to the interagenc
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Prescribed Burn Bosses will be assiened. bumn olans will be written and apnroved, and hurns will he

conducted only under the clearly specified prescription parameters. Prescribed burning may be
conducted anytime during the year, depending upon when the area (unit) to be burned comes into
prescription. The preferred time for prescribed burning would be during times of low visitation.

Prescribed Burn Operations

The Fire Management Officer will des:gnate a qualified Prescribed Burn Boss and other necessary
burn team members to conduct the burn. Yellowstone will maintain on its staff the qualified
personnel necessary to conduct the planned prescribed burns. This will be accomplished through
training, burn experience, and recruitment.

The Prescribed Burn Boss will fill all required positions necessary to conduct the burn with qualified
personnel including Firing Boss, Holding Boss, and Ignition Boss. All personnel listed in the bum
pian must be available for the duration of the burn or the burn cannot be carried out,

Weather and fuel moisture conditions must be monitored closely in planned burn units to determine
when the prescription criteria is met. A weather station will be set up in the burn unit and equipped
with a hygrothermograph, maximum and minimum thermometers, fan psychrometer, 10-hour fuel
moisture sticks, and a precipitation gauge. Weather data will be gathered at least 30 days prior to
conducting the burn so that accurate calculations of the 100- and 1000-hour timelag fuel moistures,
energy release component, ignition component, spread component, and burning index can be
obtained. Fuel moisture samples of 10-, 100-, and 1000-hour down and dead logs and of live plants
will be collected each week, weighed, oven dried, and percent moisture contents calculated to help
determine when the prescription criteria are met.

When all prescription criteria are within the acceptable range, the Prescribed Burn Boss (PBB) will
select an ignition date based on current and predicted weather forecasts. All personnel and
equipment will be assembled one day prior to the planned igrition date. A thorough briefing will be
given by the PBB, and specific assignments and placement of personnel will be discussed. A current
spot weather forecast will be obtained on the day of ignition, and all prescription elements will be
rechecked to determine if all elements are still within the approved ranges. If all prescription
elements are met, a test fire will be ignited to determine on-site fire behavior conditions as affected
by current weather. If conditions are not satisfactory, the test fire will be suppressed, and the burn
will be rescheduled. If conditions are satisfactory the burn will continue as planned.

The Prescribed Burn Boss or- one of the Burn Team members wiil be qualified at the Incident
Commander Type III level in the event of an escaped prescribed burn. If the prescribed burn
escapes the predetermined burn area, all further ignition will be halted and suppression efforts, as
discussed in the preburn briefing, will be initiated. The Chief Ranger and Fire Management Officer
will be notified immediately of any control actions on a prescribed burn. If the burn exceeds the
initial suppression efforts, the burn will be declared a wildfire and completely suppressed. An
EFSA will be completed and additional personnel and resources ordered as determined by the
Incident Commander. If the fire continues to burn out of control, an incident mapagement team may
be requested to assume command of the fire.

Documentation and Reporting

All prescribed bum forms will be completed as outlined by the Prescribed Burn Boss. A fire
monitoring team will be assigned to collect all predetermined information and complete all necessary
forms prior to, during, and after the burn. All records will be archived in the park’s fire records
and stored in the Fire Management Office for future use and reference.
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The Prescribed Bum Boss will prepare a final report on the bum for the Chief Ranger. Information
will include a narrative of the burn operation, a determination as to whether or not the objectives
were met, weather and fire behavior data, a map of the bumn area, photographs of the burn, number
of hours worked, and final cost of the burn.

Prescribed Burn Critique

The Fire Management Committee, headed by the Chief Ranger, will critique each prescribed burn.
A report detailing the actual burn will accompany any recommendations or changes deemed
necessary in the program. This report will be submitted to the Superintendent and Regional Fire
Coordinator for review. A post-season critique of the fire management program, including the
prescribed bum program, will be held each year by the Fire Management Committee.
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X. PRESCRIBED NATURAL FIRE PROGRAM

A.

Objectives
Prescribed natural fire (PNF) is defined as fire that is ignited by natural means (ususlly lightning)
that is permitted to burn under specific environmental conditions, in preplanned locations, with

adequate fire management personnel and equipment available to achieve defined objectives (see NPS-
18, Section IV, p. 10).

The prescribed natural fire management program includes all operational procedures necessary to
manage prescribed natural fires in Yellowstone National Park. The objective of Yellowstone's
prescribed natural fire program is to aflow all PNFs to burn ushindered within predetermined
prescriptions. Where cooperative agreements are in force, fires may be allowed to burn across
management boundaries as long as they remain within mutually acceptable prescriptions.

Fires declared prescribed natural fires by the Fire Management Committee will be continually
monitored and evaluated from the time of discovery until the time the fire is officially declared out.
This is to ensure that each fire remains within prescription. Qualified fire monitors will be assigned
to each active PNF to provide accuraie fire weather, fire behavior, and fuels information. Active
status is defined as a burning period in which fire perimeter growth is expected to increase by 10
percent or 10 acres, whichever is less.

Public information is a vital component of the PNF program. The Public Affairs Office will play an
important role in disseminating accurate and timely fire updates to the public via the various news
media.

Prescribed natural fires that exceed, or are predicted to exceed, prescription criteria will be declared
wildfires and be suppressed under the appropriate suppression strategy (as defined in NPS-18, FSA,
Part II). Once a fire is declared a wildfire, it will never be reclassified as a prescribed natural fire.

Prescribed Natural Fire Management Decisions

The decision flow charts and criteria for designating and evaluating natural fire starts are described:
in Table 5. Prescription elements for prescribed natural fires in both the Conditional and Prescribed
Natural Fire zones are detailed in Tables 6 and 7. These prescriptions were derived from a detailed
analysis of daily fire weather, fire danger indices, and actual fire perimeter growth under specific
fire behavior and weather conditions compiled for the years 1972 through 1988. The intent of these
prescriptions is to allow fire to piay its ecological role in the park to the greatest extent possible.
Prescribed natural fires wiil be allowed to continue burning if the weather, fire danger indices,
projected fire behavior, and acceptable perimeter will not be exceeded.

Initially, when a fire starts and is declared a prescribed natural fire, the prescription criteria outlined
in Tables 6 and 7 will be used to determine if that fire is within prescription or not. Lightning-
caused fires that fall within these prescriptions will be declared prescribed natural fires. Lightning-
caused fires that exceed these prescriptions will be declared wildfires, and the appropriate
suppression actions will be taken. '

Vegetation in the park normally cures near the end of August each year. When the mathematical
fuel models are described as "cured,” the daily mathematical fire danger indices react immediately
with the 100- and 1000-hour fuel moistures lowering these values approximately 1 percent and
raising the ERC and BI values, thereby elevating the overall fire risk to more extreme levels. Due
to this phenomenon, the shorter days, cooler temperatures, generally higher relative humidities, and
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Table V: Decision Flow Chart

W

Z-xm A - g

oo me

Fire Discovered

Lightning Caused?

YES

No immediats threat 10 life or property?

YES

Fire located within Prescribed Natural fire or Conditional Zone?

YES

No immediats threat to Park Boundary or Fire Accsptable to Neighboring

YES

Fire buming within prescriptions? .
YES

Current and fi fire betamvi ther (next 72 hours) acceptable?
YES

R ilable to ge Prescribed Naturai Fire?
YES

Air Quality Acceptable?
YES

Local, Regional, National preparcdnoss pian sacceptabie?

- YES

Funding available to manage Prescribed Natural Fire?

YES

Qualified Prescribod Natural Fire Mazager on aite to manage fire?

YES

Superintondent or Desigmated Acting approval to proceed?

YES

Prescribed Natural Firs declared?

YES

Fire Situstion Analysis (FSA) completed and approved within 72 hours
afioe discovery?

YES

PRESCRIBED NATURAL FIRE
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PNF DECISION FLOW CHART

Initia] Decision « must be made within 2
hours of discovery,

WILDFIRE, Take appropriate suppression
respooss,




Table VI: Daily Prescribed Natural Fire Revalidation Decision

Flow Chart X
e .
No immediate threat to life or property? NO DAILY PNE REVALIDATION
DECISION FLOW CHART
YES
Fire is within and expected not expected to exceed MAP? NO
c
o YES
;" Current and Forecast fire behavior and weather acceptable? NG
L YES
E
T Resources available to manage Prescribed Natural Fire? NO
; E '
: D YES
B Air Quality scceptable? NO WILDFIRE, Take appropriate
suppression response.
) Y YES
i
; 9 Local, Regional, National preparcdness plan acceptable? NO
0 YES
: 0
: Funding available to manage as a Prescribed Natura] Fire? NO
A
M YES
Fire Situsation Analysis (FSA) updated? NO
YES
Superintendent or Designated Acting reviews and approves? NO
YES
Prescribed Natural Fire remains within prescription? NO

, .
i R

the approaching fall precipitation, the actual fire danger is not as extreme as the fire danger indices
indicate. For these reasons, afler fuels are cured the prescription limits for lightning-caused fires
that occur in the Conditional and Prescribed Natural Fire zones will have slightly higher initial ERC
and BI levels and lower 1000-hour fuel moisture content levels. The intent is to allow PNFs to
continue buming if they are predicted to remain within an acceptable perimeter.

Fi t Degisi
1. The ignition of each new fire will be determined and its exact location plotted. All human-
caused fires will be declared wildfires and immediately suppressed. All lightning-caused fires in
the Prescribed Natural Fire and Conditional zones will be considered as potential PNF
candidates,

2. The Fire Management Committee will meet and conduct an evaluation of each new lightning-
caused fire in the Prescribed Natura! Fire and Conditionai zones. This initial evaluation will be
completed within two hours.

3. All fires initially approved as PNFs will be assigned to a Prescribed Fire Manager (PFM) for
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the duration of the fire. The PFM will initiate the monitoring and information gathering process

to complete the Fire Situation Analysis (FSA).

4. The FSA and Prescribed Fire Complexity Analysis will be completed within 72 hours. This
will include a determination of the area of the maximum allowable perimeter for each PNF,

5. Monitoring of each PNF will continue, with the FSA, Part [, updated daily. This will include
daily revalidation that the PNF will continue to burn within prescription. The FSA will be

signed by the Superintendent or his/her designated representative.

6. A fire will either be declared out or declared a wildfire.

PRESCRIFPTIONS

A newly detected lightning-caused fire will be designated a prescribed natural fire in the Conditional
Zone of Yellowstone National Park if all the conditions listed below are met.

Table VII: Prescription Parameters for Prescribed Natural Fires

in the Conditicnal Fire Zone

W

I CONDITION

PRESCRIPTION
ELEMENT

Burning Index

Area

PRIOR TO CURING

< 60 Mammoth Area
< 50 Mt. Sheridan

AFTER CURING

< 65 Mammoth Area
< 55 Mt. Sheridan
Area

Energy Release
Component
Area

< 55 Mammoth Area
< 50 Mt. sheridan

< 60 Mammoth Area
< 55 Mt. Sheridan

Area "

Drought Index
1000 Hour TLFM

> 14% Mt.
Area

> 12% Mammoth Area

Sheridan

> 11% Mammoth Area
> 13% Mt. Sheridan
Area

A newly detected lightning-caused fire will be designated a prescribed natural fire in the Prescribed
Natural Fire Zone of Yellowstone National Park if all the conditions listed below are met.

C. Prescribed Natural Fire Mobilization

The factors to consider in managing a prescribed natural fire program include: the complexity of the
fuels, fire behavior, potential for escape, values at risk, fire duration, smoke, and air quality. The
personnel required to manage the prescribed natural fire program in Yeliowstone include a Fire
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in the Prescribed Natural Fire Zone
W

PRESCRIPTION PRIOR TQ CURING lnrwnn CTIRTNG _j

E , Table VIII: Prescriptioh Parameters for Prescribed Natural Fire
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The specific objectives of monitoring are:
1. To gather daily fire weather, behavior, and growth information for update of the FSA.

2. To determine if the fire is burning within prescription or is predicted to exceed any of the
prescription criteria. ' '

3. To provide information that will ensure protection of human life, property, and cultural
resources.

Fire Reporting
A fire monitoring report will be prepared daily and will serve to update and revalidate the Fire
Situation Analysis (FSA). This report will become part of the final fire documentation package.

Fire Situation Analysis/Escaped Fire Situation Analysis

A Fire Situation Analysis (FSA) will be completed within 72 hours after a fire is detected and
updated each day in a formal manner. Multiple PNFs that are inactive, class A in size, or in the
same geographic area and in similar fuels, may have a common FSA prepared during the first
bumning period. The FSA for these multiple fires will be revalidated daily with ail pertinent
information updated as necessary. The Superintendent or his/her designated representative will
review and sign the updated FSA.,

An Escaped Fire Situation Analysis (EFSA) will be prepared by the FMO if a PNF exceeds
prescription and is declared a wildfire. This document will be reviewed by the Fire Management
Committee and will be used to determine the suppression actions to be taken in the management of
the escaped fire. The FSA and EFSA forms are located in Appendix H.

Fire Effects Monitoring

Past and current projects have established research methods and techniques to determine short- and
long-term fire effects in Yellowstone. Fire effects research has been conducted and is continuing in
the following areas: wildlife, fisheries, vegetation, fuel moisture sampling, soils, landscape patterns,
water quality, and 2ir quality. Copies of fire effect publications and information on fire effect
projects may be obtained from the Yellowstone Research Office. An updated vegetative fuels map

was prepared in 1989,

Drought Evaluation

Yeilowstone has compiled and analyzed long-term drought conditions by utilizing 1000-hour fuel
moisture contents. The 1000-hour fuel moisture data is obtained by collecting down and dead logs,
three to eight inches in diameter at predetermined locations in Yellowstone. These logs are weighed
and then oven-dried to determine the exact fuel moisture content (in percent). This data is then
correlated against the 1000-hour moisture content generated by the fire weather observation inputs
into the NFDRS. When the 1000-hour fuel moisture content drops to 12 percent, fires will begin to
spread in the surface layer fuels. When the 1000-hour fuel moistures content drops to 10 percent,
torching and crowning of trees will occur. When the 1000-hour fuel moisture content drops below

- 10 percent, fires will spread independently through tree crowns, experience long-range spotting, and

burn large acreages, as long as the fire is driven by strong winds.

Yellowstone also monitors the Palmer Drought Index monthly maps produced by the Boise Fire
Weather Office and began calculating the Keetch-Byram Drought Index in 1988. These two indexes
will be carefully monitored to provide park staff with additional information on evaluating drought
conditions, \
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Budget/Fiscal Management

FIREPRO is the fire management budget planning and programming system developed by the
National Park Service. FIREPRO is based on the following principles of the fire management
program:

(1) Permanent and seasonal staffing is based on the workload and complexity of the park fire
program.

(2) Normal fire year:
(a) The normai wiidfire year is defined as the year with the third highest number of wildfires in
the past ten years of record.
(b) The normal prescribed natural fire year is defined as the year with the third highest number
of acres burned in the past ten years of record.
{¢) The normal prescribed burning year is defined as the average number of acres burned in the
past ten years of record.

Funding for FIREPRO activities is provided through the Department of Interior firefighting account
(P.L. 101-121, Department of the Interior and Agencies Appropriation Act, 1990), which may be
supplemented by the emergency authority provisions of Section 102 of the Department of the
Interior. FIREPRO funds are funds which are distributed to parks and regions by the Branch of Fire
Management.

The following FIREPRO-funded activities will be managed through the use of Work Order Projects
(WOP): prescribed patural fire monitoring and management projects, hazard fuel reduction projects,
other management-ignited prescribed fire projects, step-up plan actions (emergency presuppression),
wildfire suppression actions, and emergency rehabilitstion actions. Other fire management activities
will be funded through Annual Operating Programs (AOP). Funds for emergency presuppression
and wildfire suppression are designated for step-up plan and suppression actions and may not be used
to manage prescribed patural fire activities.

The Branch of Fire Management, acting through the NPS Washington Budget Office, will establish
funding and personne staffing levels for national and regional offices and individual park units.

Information and Interpretation

Public awareness and acceptance of the prescribed natural fire program is of utmost importance in
Yellowstone. The park will prepare a supplemental handout explaining the overall fire management
program in Yellowstone, including information on prescribed natural fire and prescribed burmng,
which will be distributed at all entrance stations and visitor centers.
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4. Restrictions and closures within the park.

5. Fire impacts, inside and outside the park, on public and private facilities and services.
6. Potential fire effects.

70




XI. AIR QUALITY / SMOKE MANAGEMENT GUIDELINES

National Park Service fire management activities which result in the discharge of air pollutants (e.g.,
smoke, carbon monoxide, and other pollutants from fires) are subject to, and must comply with, all
applicable federal, state, interstate, and local air pollution control requirements, as specified by
Section 118 of the Clean Air Act, as amended (42 USO 7418). It'is not the primary intent of the
Clean Air Act to manage the impacts from natural sources of impairment (i.e., prescribed natural
fires). Smoke from these fires is an inevitable by-product. Fires are not considered point sources of
emissions, but tend to be spatially distributed singular events, and temporary impacts to visibility and
visitor enjoyment must be recognized, expected, and managed. This may include temporary closures
or warnings during the progress of management approved, ecologically essential fires. These fires
are termed ecologically essential because fire plays a principle, and in some cases a dominant role,
in maintaining the integrity of park resources.

Yellowstone National Park is designated as a Class | airshed under the Clean Air Act and is required
to protect air quality values, including visibility. The Act requires the Environmental Protection
Agency (EPA) and individual states to develop long-term strategies to achieve national visibility
goals for Class I areas. Yellowstone is bound by this legal obligation to protect air quality and
related values in the park from adverse effects. These effects are measured by six air pollutants;
carbon monoxide, nitrogen dioxide, sulfur dioxide, lead, ozone, and particulate matter.

The park monitors baseline visibility, particulates, Sox (suifur oxides), nitrogen dioxide, total
suspended particles, carbon monoxide, and ozone as well as meteorological conditions in the Lake
and Mammoth areas. A transmisometer is located at Lake to monitor trends in visible air quality.
A National Atmospheric Deposition Program site is located at the Tower Ranger Station.

Smoke from prescribed natural fires may impact visual opportunities. Smoke from these fires is part
of the natural ecosystem and will be permitted under less-stringent application of the guidelines listed
below. Smoke generated by management-ignited prescribed fires will be managed to minimize
degradation of air quality and visibility. The park’s gunidelines for smoke from a
management-ignited prescribed fire are:

1. All burn plans will have clear objectives and will monitor impacts of smoke on the human and
natural environments.

2. Prescribed bumns ignited in proximity to structures will only be ignited during periods of low
visitation and if the prevailing winds will carry the smoke away from the structures.

3. Current and predicted weather forecasts will be utilized along with test fires to determine
smoke dispersal,

4. Smoke dispersal will be visually monitored on a continuous basis at set intervals during the
course of all prescribed bumns, If air quality standards are exceeded or smoke creates a hazard
or nuisance, especially in or near smoke sensitive areas, the prescribed burn will be
extinguished.

5. An Air Quality Monitoring Plan will be developed and implemented for management-ignited
prescribed fires larger than 100 acres and expected to last for more than three days.

6. When management-ignited prescribed fires are conducted, notification will include the states of

Wyoming, Montana, and Idaho; the U.S. Forest Service; local communities that may experience
smoke; park staff; park concessioners; and park visitors.
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All management-ignited prescribed fires will be approved and permitted as required by the Wyoming
Department of Environmental Quality, Air Quality Division (WDEQ/AQD). Section 12 of
Wyoming's air quality regulations prohibits activities that would violate the Wyoming Ambient Air
Quality Standards for total suspended particulates. The U.S. Forest Service, Wyoming AQD, and
the Bureau of Land Management have developed a computer model to estimate the possibility of a
management-ignited prescribed fire exceeding air quality standards. Yellowstone will use this
model, the Simple Approach Smoke Estimation Model (SASEM), to determine smoke impacts,
amounts of smoke to be emitted, and potential locations that may be affected prior to igniting any
fire. The state of Wyoming will evaluate this information and issue a burning permit if the
emissions are determined to be within the acceptable parameters for maintaining air quality. No
standards or restrictions regarding smoke emitted from prescribed patural fires have been set by the
state of Wyoming,

Yellowstone has developed a Cooperative Smoke Management Plan with the state of Montana
regarding smoke management and maintenance of air quality. This agreement establishes guidelines
for management-ignited prescribed fires. As a signatory to this agreement, Yellowstone is granted
an annual air quality permit. This permit requires Yellowstone to abide by the requirements and
parameters established for conducting management-ignited prescribed fires. The park is also
required to suppress fires if any of the parameters in the burn plan are being exceeded, or are
predicted to be exceeded. No standards or restrictions regarding smoke emitted from prescribed
natural fires have been set by the state of Montana,
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XIL

FIRE RESEARCH AND MONITORING

Research is a necessary component of the fire management program in Yellowstone. Research on
the park’s fire history has evaluated the natural role of fire in the Yellowstone ecosystem. This
research was the foundation for the prescribed natural fire program begun in 1972. Fire research is
conducted by, or is under the guidance of, the Research Division. Research on fire effects continues
to be conducted on vegetation, fuel moisture of 1000-hour fuels, wildlife, fisheries, water quality,
air quality, soils, and plant succession. Many projects have been undertaken in the aftermath of the
1988 fires and will provide valuable information about the effects of such large magnitude fires.

This research will be analyzed and used in the fire management decision-making process.
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XIII.

PUBLIC SAFETY

Yellowstone National Park’s fire management program is dedicated to ensuring the safety of each
visitor and all residents and private property adjacent to the park’s boundary. The Superintendent
may close all of the park or a portion of it (including roads and trails) when either wildfire or
prescribed natural fire poses an imminent threat to public safety.

The park will implement a notification system to inform visitors of all fire activity on a daily basis
through normal communication chanrels. A fire activity report will be updated daily, or when
significant changes warrant, in order to inform park personnel of any potential threat, Areas of fire
activity will be clearly signed at trailheads and along roadways, and backcountry personnel will
inform visitors obtaining permits for backcountry use of the exact location of fire activity. Residents
adjacent to the park will be immediately notified by law enforcement personnel of any fire which
poses the threat of burning outside the park’s boundaries,
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l XIV. PUBLIC INFORMATION AND EDUCATION

A. Information
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news media and provide pertinent information. This information will be made available to all
1 entrance stations, campground offices, the visitor service office, visitor centers, and park personnel
through normal communication channels. Notification of cooperators will be accomplished through
the Fire Management Office.

B. Education

Efforts to educate the public about the fire management policy will be handled at the national level
; through normal channels and through the Interpretation Division at the park level. Pamphiets will be
: handed out to each visitor and will be available at each visitor center and campground. Interpreters

will prepare routine programs oa the park’s fire management program and explain the role of fire in
Yellowstone’s ecosystem.



XV.

C.

ARCHEOLOGICAL / CULTURAL / HISTORICAL
RESOURCES

Archeological Resources

The Cuitural Sites Inventory for Yellowstone National Park lists approximately 550 prehistoric and
historic archeological sites (National Park Service, Midwest Archeological Center 1990). Because
only 1 percent of the park has been intensively surveyed, it is highly likely that there are many
unknown archeological sites within the park.

The Fire Management Officer (FMO) will be responsible for ensuring the consideration and
protection (as necessary) of archeological sites in the fire management planning process. The FMO
will work with the Cultural Resources Management Specialist (CRMS) to identify known sites or
areas of archeological significance, to identify archeological sites that may be affected by fire and/or
fire suppression activity, and to identify areas with a likelihood of having currently unknown
archeological sites.

The Cultural Resources Management Spécialist will be notified of all fire activity in the park to
determine if any sites are in the path of the fire. In areas where suppression efforts are to occur,
archeological surveys will be conducted in cooperation with the Cultural Resources Management
Specialist.

Ethnographic Resources

The ethnographic record for Yellowstone National Park is incomplete. What little is known,
however, indicates that some Native American myths and ethnohistoric reconstructions regard
Yellowstone Lake and the immediate vicinity as ethnic homelands (finalized Archeological Work
Plans for Yellowstone National Park, Rocky Mountain Region 1991). Historically, the Crow,
Shoshcone, Bannock, Nez Perce, Blackfeet, and Gros Ventre were known to have visited the park.
The Sheepeaters, a group of the Shoshone, occupied portions of the park year-round during the first
half of the nineteenth century. At this time, no ethnographic resources or resource areas have been
identified in Yellowstone. As information is added to the ethnographic record, ethnographic
resource areas may be identified that would need to be considered in reference to wildland fire and
suppression activities. The Fire Management Officer is then responsible for ensuring that these
resources are considered and protected (as necessary) in the fire management planning process.
Planning efforts will be coordinated with the Cultural Resources Management Specialist.

Historic Structures

Yellowstone National Park has a number of significant historic structures. The List of Classified
Structures lists 952 historic structures; 553 of these structures have been determined eligible for or
entered on the National Register of Historic Places, the other 399 have not been evaluated for
eligibility. The majority of these historic structures are located within the six historic districts and
developed areas. There are also historic structures located away from developed areas, and these
include backcountry patrol cabins, fire lookouts, and interpretive kiosks. Historic structures that are
ehglble for or listed on the National Register as well as historic structures that have not been
evaluated for the National Register must be considered in the fire management planning process.
(Structures that have been determined ineligible for the National Register do not need to be
considered.)

The FMO will work with the Cultural Resources Management Specialist to ideutify the historic

structures that need to be considered in the fire management planning process. The Fire
Management Officer will then be responsible for ensuring the consideration and protection (as
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necessary) of these historic structures.

Cultural Landscapes

At this time, no cultural landscapes have been identified in Yellowstone National Park, The Historic
Resource Study, currently in progress, will identify potential cultural landscapes in Yellowstone
Nations! Park. After these cultural landscapes are identified, they will be evaluated for eligibility to
the National Register. If they are determined to be eligible to the National Register, they will need
to be considered and protected (as necessary) during wildland fire or suppression activities,

Working with the CRMS, the FMO is responsible for considering these landscapes in the fire
management planning process.

Collections

Yellowstone National Park’s museum collections include 2 diverse range of 19,000 naturat and
cultural objects. These include paintings, pencil sketches, Native American objects, archeclogical
artifacts, historic objects, and a herbarium collection. Objects which are not currently in the
collection but are considered significant include historical furnishings and vehicles, a photographic
collection, rare books, and natural resource specimens. Yellowstone National Park’s archives
contain 700 linear feet of irreplaceable historical documents. The Research Library contains 8,000
reference titles and manuscripts. The Fire Management Officer is responsible for ensuring that these
identified collections, significant objects, archives, and the library are considered and protected (as
necessary) in the fire management planning process. Coordination of planning efforts will occur
with the park archivist/historian and the park curator.
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A,

FIRE CRITIQUES AND ANNUAL PLAN REVIEW

Fire Critiques

Fire reviews will be conducted in accordance with procedures found in NPS-18. Each review will
be documented and filed with the final fire documentation. The Fire Management Officer will retain
a file copy. :

Annual Fire Summary Report

The Fire Management Officer will be responsible for completing an annual fire summary report.
The report will contain the number of fires by type, acres burned by fuel type, cost summary,
personnei utilized, hours of aircraft used, and fire effects.

Annual Fire Management Plan Review

The Fire Management Plan will be reviewed annually by the Fire Management Officer. Necessary
updates or changes will be accomplished prior to the next fire season. Any additions, deletions, or
changes will be reviewed by the Chief Ranger to determine if such alterations warrant revalidation of
the plan by the Superintendent and Regional Director,
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XVII. CONSULTATION AND COORDINATION

The Fire Management Officer and the Fire and Emergency Operations Specialist are responsible for
coordination and consultation with cooperators regarding fire management activities. This includes
involvement with the Northern Region Coordination Group, the Northern Region Training
Committee, the Greater Yellowstone Area Fire Management Officers Committee, the Eastside
Incident Management Team Committee, and the West Yellowstone Interagency Fire Center, and all
local cooperators that include the Fire Management Officers of the GYA.

Further coordination with cooperators is described through various agreements found in Appendix F
(Cooperative Agreements).
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